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FOREWORD

-To implement an educational aPproach successfully, one must ntatch the- philoso-
phy-of evaluation with that of instruction. This is ,particularly true when individual-

ization is the key element in the educational approach. Yet, as important as it is to
achieve this match, the taSICis by ho means simple for the.teacher..In fact, without,
specific resource materials to help him, he is aidt to find the task overwhelming. .For
this reason, ISCS haS developed a set of individualized evaluation materials as part of
its. Individualized Teacher Preparation (ITP) progrant These materials are designed
to assist teachers in their transition to individualized instruction and .to help them-
tailor their assessment of students' provss to ithe needs of all their students.

De two modules concerned with evaluation, Individualizing ObjectiveTesting and
Evaluating and. Reporting Progress, can be'used by small iitoups of teactlers in in-
service settings or by individual teachers in a local schooVenvironment. Hopefully,
they will do more than give each teacher an' avervieW of individualized evaluation.
These ITP modules suggest key strategies for achieving both subjective and'objective
evaluation of each student's progress. And to make it-easier for teachers ta put such
strategies into practice, ISCS has produced the associated. booklets.entitled Perf(vm-
anee Objectives, PerfOrmance Assessment Resources, and Performance Checks. Using
these materials, the teacher can objectively assess the student's mastery of the proc-
eiises, skills, and subject matter-of the ISCS program. And the teacher can obtain,
at the moment when they are needed, specific suggestions for remedying the stu-
,dent's identified. deficiencies.

If you are -an ISCS teacher, selective use of these materials will guide you fn clever-

oping an. inMidualized evaluation program best.suited to your own settings and thus
further enhance the individualized character of your ISO program.

.

The Co-Oirectors
t .

Intermediate Science Curriculum Study
Rm 415, W.1-1. Johnston Building
4 I 5' North Monroe Street .

Tallahassee, Florida 32301



THE ISCS INDIVIDUALIZED TESTING SYSTEM-

The ISCS individualized testing system. for each.level of ISCS is composed of:four
major subdivisions:

I. The ITP modules Evaluating.and. Reporting Progress and Inclividualizing
Objective Testing,
.2. Performance Objec.tives,
3, Perjhrmance Checks in three alternate forms, and
4, Performance Assessment Resorces,

Evaluating and Reporting Progress presents a comprehensive ..olierv ew, with many
refinements, fOr individualizing the .grading and reporting of students rogress, bhsed
.on 'both subjective and objective crittria, The 'module !ndividiwIizjng Objective
Testing describes more specifically those ISCS evaluation materials which have ob-
jective criteria the performance objectiveS, checks, and reSources .and it presents
practical suggestions for their use. These two modules shotad be considered pre-
requisite to successful qse of the other ISCS, evaluation materials.

Each of the Performahce Objectives booklets contains a, composite list Of selected
, measurable objectives considered important to a 'given level of the ISCS program.
However, many of the long-range goals and aims that are at the heart of the ISCS
program ao not knd themselves io being, expressed as measurable performance ob-
jectives. Thus, these booklets should not be construed as being all-inclusive anthol-
ogies of all the possible learning outcomes of ISCS.

Esich of three Performance Checks booklets- contains an equivalent but alternative
set ot' performance checks which were developed to assess the students' achievement
of the objectives stated in the Perliwmance Objectives booklets.

The Performance Assessment .Resdurces booklet is a teacher's handboOk to be used
in identifying the appropriate performance checks with whkh to evaluate each stu-
dent, The booklet alsO indicates h9w to set up testing situations, correct responses,
and 'give remedial help,

11,



NOTES TO THE TEACHER

An- overview of evaluation, including both objective and subjective criteria, is given

in the module Evaluating an ReportingProgress and many aspects of this booklet are

described in more detail in 'Chapter 3 of the moduje Individualizing Objective Testing.
These notes are meant to augment, not replace, Chapter 3 of that module. As you

use thA booklet, you will begin to see ways to modify its suggestions tO meet yoUr

needs better. Yqu are encouraged to enter your modifications at the poinis at which

they apply. Only by 'altering these materials will you evolve an evaluation system

best suited- to Our own classroom environment: It is important to remember that
only principles involved in objective criterion-referenced evaluation are applied in

this booklet. Therefore', you will obviously want to incorporate subjective criteria

also.

Units and Chapters

There are at least two Performance Assessment Resouices booklets for each. level

of ISCS. These booklets are divided into units, thus breaking up a single level of the

ISCS program into easily handled sections -of correlative chapters and related excur-

sions. The relationship between the units and the chapters of Probing the Natural
WorldI2 are shown in Table 1. .

A.

u.

'Table 1

LEVEL II

UNIT : CHAPTERS

1 1 and 2
.,

2 3 and 4

3 5 and G

4 7 and

5 9.and 10.
6 I I and l'2

-7----\ 13 thru 15

16 and 17

4 18 and 19

10 20 and 21

11 22 thru 24

12 25

k

'Most units include the objectives and performance checks for two chapters and

, their related excursions. You will recall. that the number before the hyphen in :the
identification number for an excursion states the chapter to which it is related. .The

individual obje,ctives and performance checks for each unit ate to be, seleeted and



used "when the student has completed the designated chapters and any excurstons he
wishes todo. This.delay should ensure that there is no premature assessment of the
student's achievement of conaTts and skills which may be introduced early in a unit,

..but which require development ihrobghout the unit. Thus, subdividing units for
assessment purposes should be done with great care. Keep this in mind if you decide
to spot 'cheek students as they proceed through .units, rather than conductinea for-
mal-evaluation at the end of the unit.

Summar4Q'able

Each unit begins with a double-spread "Performance Check .SurnmaryTable." The
left-hand Page of the "Summary Table" serves as. a table of contents for the unit. It
provides a great deal of inforMation about the,objectives pertinent to the unit. Usual-
ly about twenty-fibjectives for each .unit are introduced for the first time in each
"Summary Table." A' maximum of tervelevant objectives from previous units-are
reintroduced.

On the left-hand,side of the "Summary Table" is a list of code numbers, each of
which -is un'ique to' one objective within the level. Two examples Of code numbers
and their meaning are illustrated in Figure'l below.

03 - (ore 17 and 05 Exc 19-2 - 2
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. 0-..i...e. N 0Figure 1

The core objectives appear- first in an order that corresponds roughly to.the text
development. Exceptions to this ordering were made to place'objectives based on
relyed .processes cm; content together. Objectives based 9n remedial excursions are
numbered as core .objectives because they involve skills essential to success in -kore
activities. Next are listed the general or enrichment excursion objectives, and these
are fojlowed by 'objectives from prior units which are again copsidered important to
the students' progress. These repeated objectives are easily spotted, as a capital
(for Repeated) appears' after their identifying code number, giving a listitg such 'as
03-Core-17R. The specific resource aids to be used with repeated objectives are.

,given in the, units designated by. the code number (unit 3 in the just-cited example),
and the informatibn is not repeated each time Within the textual material that folloWs
the "Summary Table."

I, 1
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. r
Each, objective code number is .followe a short descriptive statement of that

objective. These short statements were written, using the students' vocabulary. They
should be helpful in communicating the objectives to the students should you desire .
to do so. Ways to involve your students in selecting the objeCtives are.disctissed in

the module Individualizing Objective Testing.

-The right side of the "SummarV Table" is mage up of eleven columns. Letters'are
used in the first five to designate the characteristics of th& performance check. The
letters and their meanings are as follows:

M - Completing the check requires regular ISCS materials.
0 An observer should view the student's perfamance as. he does the check..
P - Completing the check fequires the use of specially prepared materials.

Q - The answer to the check is of the quick-scoring variety..
T The check will require mom than three minutes of the student's time.

Check, marks in the next four columns help`theteacher assign appropriate 'perform-
,ance checks. to individual students. The_ first 'of these cdlumns is entitled "Basal."
Achieving the objectives checked in this column is considered essential to the stu-
dent's progress. These performance,checks may be assigned to.any student; however,
better students will find that many_ of these offer little or no challenge.

Check marks in the columns headed "Math," "Reading," and "Concept" indicate
performanc t.! checks which require a higher level of computational skills, a higher
reading,. level;or a greater ability to think abstractly than the perfori ance checks for

most other objectives. Performance checks which 'have no mark in any of these
four column's are considered to be more than basal, but the skills wliih they require.
are within tlw capabilities of most (t,stu ents. . ,

A tenth column lists; the act.ion.verb that identifies the thebretical nle41. Process .;

required of the student to' Complete.the performance check' fOr the objective. A
precise definition of each of the verbs used to designate mental processes is given in

the module Individualizing Objective Testing.

.

Finally, in the eleventh column, space is provided for notes. Although you will"

find an occasional comment printed here, this space is Mainly for your notes.
good place to put any special instructions or preparations you have found helpful.

As mentioned earlier, some objeetives,are repeated Objectives ones that haver
appeared in. previous units. When suclv an objectiveis listed again in the "Summary
Table," its classification as basal .or as presenting inath, reading,. or conceptual

ficulties is likely to be different. This change most often derives froni a change in
purpose. The first time a concept of skill is iittroduced, the intept may be.only to
introduce students to it, When reintroduced in a later unit, the kill or concept is
frequently developed and used e`xtensiVelV. Thus, i the, `.,`Suminaty Table' for the
earlier unit, objectives related to a concept are likely to be classified as conceptually
.difficult for aany students, whereas in the later units, the sarne objective might be

- reclassified as basal.



Organization of4t6s.ources

Immediately following etch "Summary Table" comes the .bulk of the resource
.material for each objective introduced in that unit. Oric iore, each objective is
identified by its code number, but this time it appears in bold, black print ig the
outer margin directly beside the applicable resource: A pair of horizontal hnes
separates the resources for each objective from those for the preVious and followine
objectives. When no horizontal line appears .at the klottoni of a page, the resource
material for the objective is continued on the ne.xt page.

The functions of the Various component resources provided for.the objectives are
listed below. Two of the components (Regular Supplies and Special Preparations)
only appear 'when they are -needed for a particular check. When the performance
check does not require any supplies, the supply headings are omitted. ObserVe the
functional_ descriptions carefully they are the keys to the types of resource mater-
ials Provided in the Performance Assessment Resources booklet. t

COMPONENTS FUNCTION

.Descriptive Statement

Objective

Regular Supplies

This statement duplicates the one that appears in the
"Summary Table." .If you misread a code ntimber and
find yourself looking at material for the wrong objective,
this'shonld stop you and send you back to the'Table to.
check. More important, it should briefly indicate to you
the basic purpose of the objective..

j The underlined verb in this statement of the objectiife
indicates the.theoretical mental process that the student
will perform. The phrase following it indicates the content

.

or process skill.which the student ntust perforin. A coin-.
. .

pletedescriptiOn of the verbs.and their meanings can be
fo u iji the ITP module Indi»idualizing Objective Testing.

This section lists any ISCS equipi'nent tha't the student Will
need regular eqifipment that, is being used in the unit
on which the student is being evaluated or in 'previous
units, A j a

Special Prepariitions Don't overlook this section. It lists and describes materials
the, teacher must collect or prepare in some way. Included
are special solutions, speciafpackaging, and labels required
for materials for evaluaticin purposes. The section also'
specifies particular grids that the students will, need for
graphing.

'
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Studeng Action This is a general description of what the sthdent. should dO

in responding to any of the three performance cheeks .basecl

on the objective. If his expected. response is to state a gen-
eral principle, it is listed in this section.. If the three per-
formance checks require' specific ausoers, they are.prO-.

'Nide(' below the general statement in the studentaction.

Ptiformance Check A Performance Chec kis fully stated to allow for a-quick
'review of the stat ment of the titSks.as they are presented
to the student P rformance Checks B aild-C-generally
present slightly different situations or wording but ask
students to perform equiValent tasks.

1,

Remediation This final section outlines suggested action that can'be

a
taken it' the studentlails to achieve the objective. In some
of the remedfations, the listed steps are sequential; in .

others.,tyesteps.represent options fromWhich it is sui-
gested that yo.u,select .one or two. Some remediations
suggest referring the student toreview sections of the core,
doing an. excursf&,-Or reviewing a selfevalpation qiiestion

and its response.

-Flow to Find It

Locating particuhf0 objective whose number you...know is easy. JUst thumb

through the .pages watching .for the unit nuinbef which 'Appears in large761ack. print .

above the word core or excursion in the' Margins. 'But suppose you wish to locate

an oNective pertinent to a given section' Or. chapter of the text and you don"t know
.

the nuniber: Here' is.a.prOcedtire to folio*:
I. Determine the unit-in: which the chapier oecurs,-using Table I..
2. Thumb through this- booklet until you find tl unit riumber as the.
beginning digits of any code number appearing in arge black print in the

outer margin.
3. Look for the "Sumtnary Table," at the beginning of that unit.

4. Use the "Summary Table" to determine the number of the objective
you. seek..

Be Selective ;.I

4at

The resource books for each Jevel contain many more objectives and resOurceS
than any o'ne teacher can use. If you add objectives and resources, and'you probably
will, your list will expand further. . The most successful user of this catalog will be

the teacher who picks and chooses selectively to meet the specific needs of his'stu-

-.dents. Therefore, 'Onée yoei are familiar with this book; it is Imperative that you
4.-establish a systempof -selecting .and assigning checks to tile sttident. Suggestions on

how to establish sueh a systeni are given in Chapter 3 of the module Indbjidualizilig

Objective Testing: i, . a. .; 1

.. $

4. it 4
4 ;
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Whatever selection and assignment system you develop, it must give due regard to
individual student's differences. For example, if you administer too many recall
_performance checks to a high-ability student, he will not. only be 'bored but you will
also fail to assess his' progress adequately. TOo many difficult items administered tt
a low-ability student leads to 'frustration and reinforcement of the'"I knew I coUldn't
do it" attitude. On the other hand, even the best students need their egos inflated
by some questions that they can answer easily. And, the less able student needs to
be appropriately challenged. Be carefuLlbo, of placing too much emphasis on ob-
jectives. This may lead students td place undue emphasis on tests, thus slowing
their progress to the extent that* they lose interest in the story line

Assigning Performance Checks

How many performancechecks should be assigned to kstudent? This -questiori has
no fixed answer. The priniaiy concern is that performance ch9cks provide the needed
feedback to both you and the student. If, in your judgment, evaluatinga studeni on
a particular unit is unnecessaty, then don't do it. If_you feel a student needs to be
evaluated, tOen assign an appropriate selection of performance checks. Individualizing
Objective Testing makes suggestions about how to do thiS. In no case should any
stu4ent be assigned all the performance checks or even a random sampling of them..
Such a practice would subject the student to tasks which would be either unduly
dif -ult and ,time7consuming or °perhaps too simple for him and therefore meaning-.

.

less, rne-wasting activities.

You ay wish to specify the equivalent form,(A, B, or C)ofperfórmancethecks
that the student should do when 'assigning the specific performance check numbers.
There is,' of course, no difference in their difficulty level. In a'ny casediave thesttf-
dent' record both, the number and the letter of the speGific performance check he
doeS. These puffibets 'an& letters should appear on his answer sheet, as they will be

° needed:10 check his ir-esponse. Since the numbers are Unique within each ISCS level,
there is no need.; to use a student's time copying the performance checks. Listing
the number with the response is sufficient. It'p a good Ad& to remind students
frequently that their answers iptist go on separate paper not in the Performance
Cheblos books.

As yvu assign checks, keep the supply si`tuatiomin.mind. You won't want too much,
of Some equipment tied up in Special Preparations at any one time. To avoid this;
keep abreast of the range of your.students' pregresmid prepare only those materials
you, antiCipate needing, referNut tO the P's appearing in the third column on the
right-hand pageiA the "Summary Table." ,Batteries, of cowse, Will need replacement

: or recharging occasionally, and specially boxed 4upplies Should be checked periiidi-
catty for missing or nonftmct,ioning parts. ,

At the back of Part 2 of the Performance Ass,esSment Resources, you willifind grids
identical to those the students must use in certaintperformince cheeks. The grids at
the back are suitablefor reproduction. You may make copies dirextly, using one of
the well-known-,commercial copiers.' For large quantities at low cost, make a master
by the thermo process and use it to make duplicates. If you make copies in either 'Of
these. ways, ygut students will not be wasting time idraviing grids; and you will feel
free to assign objectives that need grids.

0'
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Chapters 1 and 2
1

Excurtions 1-1 thru 2-3

44'

, 4

t

4

* 4. Performance Check

.Surnmary Table
11(:1

4

Objective Number Otjective DescyiPtipn.:
-

,

'Of-Core-1 Recogni s that. physical deScriptions alone may not identify substances

01-Core-2
f

States what to do if chemicalkspill orfomedne

Of-Core-3 Follows safety procedures during a chemical reaction
-

01-bore-4' Uses a reacfion to see if a powder is rocklike or shell-like

01-Core-5 Uses acid to idenVfy samples.of rock *Id shell

01-Core-5

01-Core-7

Selects the property which changes least as particle sizthanges

Draws a diagram to show theInakeup of matter,

01-Core-8 elects the origin of scientific models

. 01,-Core-9 Selects statements taken from the ISCS particle model .-

011:Core-10 Selects rhe.best description of a scientific model

201:Core-.111 Selects cheraarteristks of scientificrnOdels ,,

OliCore-12
I%

Names the state of matter of common materials at room temperature

01:Cdre-13 States 41/o:things 5 gientific model does

01-Core-14 States a definition foranass

04=Core-15
e

I.

Indicates that All matter is, made up of particles

,OfCore-16-

01-Core:17'

Recognizes the relationship.between mass and matter

Uses a definition of matter as an operational definitiOn4

01-Core-18 Uses 'a balance to measure mass

. ,



414,t

.ok

.

,,

*.v#
co

1.1

.

.

, .
.

.

,

..

.

a; -

t
..3

. .

.

c
g

. c
g
4-

,

-
ci

.

fp

En

1

I .

.

--....

.

St

>
c
ot -

.-

..
.

,.

.

-
.

.

,

.

1. .
to
E

.

.

.

, N./ . ,

,

.
.

_

pplies
,. ,

..
.

. ,
4 . ,

.

.

. ,
recalls
-...

.'")

.

M .P
,.

\/ .,

-
chooSes

.

.

M
P I

P
.

.

classifies
.

-.

.

M ^ P
. .

.il . ;applies

r

.

.

.

-

.

.. , applies
.

.

..

-
.

.

.

, .

applies . .,

,

.
-. Q e-)

.
N/ . '

tecalls Also use with Excursion 1 -1 .

r

.

L

, ..

.

.

, classifies
.

AlsO use with
,

Excursion , '1 -1.

._ ..
.0

,"' .

.0-

applies Also use . with Excursion 1-1..

.

.

\/ clas sifies
'N. 'Also use with Excursion. 1-1.

t Q.(
,

.. clatsifies., ,

.

recalls
. .

'Also use with ExCursion 1-1.

.

....

.

.

. 1,4

\/ .
t'-,

recalls .,
.

..
._

,

,-
Q

,

N/ 4 applies
, .

. .
,:-.- -,..

.

\p' applies :
.

.

... ...,

4,- i

. applies ,

,

a

lvi
.

Q '
,.--

,

manipulates
,

Also use with Excursion 2-1,

4. .



4,

i -

to.

Octive Number Objective Description. . ,, .

,
.

01-00re-19
.

Converts cubic centimeters to Milliliters . ' . ,,, . ,

01-Core-20 ,
.. .

Finds the volume of a liquid
,

. . =

..

..

01-Core-21 .

.

Determines whether a gasis tnatterand explains hi$ answer .

-

01-Core-22 Names the form of matter in a bubble
.

01Core-23 Indicates the locations of safety equipment . .

01-Cori-24
A'

Cleans Up the work area at the close of clast 4.

01-Core-25
.

Cooperates with lab partners .

.

01-Core-26, . Returns equipment promptly to storage areas
.

. _

.

01-Core-27 Responds to text questions
. .

01-Core-28
,

Shows care for laboratory materials
.

, . ,

-..

01-Exc 2-24
. .

,

Matches metric units to the quantities of measurement thatthey express
,

,

01-Exc 2:-1
.4

4

Indicates factors on which weight depends
7

01-Exc 2-3-2 Selects the property of matter thet depends upon location .

,- .

....

fr

.

01-Exe 2-3-3
.

. .

SelectSfactors which determine weight on earth
,
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Recognizes that physical descriptions alone may not identify substances', .

The student applies the concept 'that physical desc-riptions alone maY not provide
enough information tO enable a person to distinguish between substances.

StudenVction: Responding negatively and in effect that the samples could be th'e
same sdlistance Or different substances and still have the differences mentioned in
the descriptions.

\It r

Performance Check A: An unmanned spacecraft landed on Mars and sent back only.
the following information ahout two samples, X and Y, found on .the surface. Noth-..
ing else is known about them. ,

.1. Can you be .certain that samples X and Y are different substances?
2. Explain your answer.

SAMPLE X SAMPLE Y

Color white
,

white:4

Texture rough smooth ',,

Volume S cc 9 cc

Luster dull
,

dull

Remediation: This concept underlies Activity 1-1 and the table of observation re-
corded in Table 1-1. Have the student review them. Point out that sonic *people
might not agree on the meaning of mugh and smooth. What seems rough to one
person may not to another. Also ask such questions as "If there is_more of sub-
stance X than of substance Y, does tluit make them different kinds of materlal?"
Have the student check his response to Self-Evaluation 1-6.

States what to do if chemicals spill on someone.

The student recalls tke procedure to follow when a dangerous or unknown cheinical
has been spilled on a person.

Student Action: Stating at kest two of the following proeedures: ( the area
with plenty of water, (2) call-the teacher, and (3) if 'possible, show or tell the teacher
what chemical it was.

Oerformance Check If-sVmeone splashes an unknown orm dangerons,solntion on
hiniselfor.someone else, What tWO things should he dO?

Remediation: Refer the student to .trie safety notes on pages 4 and14 of the- t'eXt
and to ,any special, notices that you have placed in your' classroom.- Part E of the
fronfmatter in the Teacher's Edition tcy Probing.the Naturill WorldI2 has many notes
and suggestions related to safety. Many states require a review of safety procedures
-:With- your students. ,Whether this is a law ih.yoto state or'not, it makes good'sense.

lot%
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Follows safety procedures during a chemical reaction.

The student chOoses to use safety glasses to protect his eyes during a chemical reac-.
tion.

Rsgular Supplies:. 1 pair of safety glasses

Special Preparations: To prepare box dritore-3;fill a cellophane bag % full of bak-.

ing soda or crushed shells and tie it closed. The box should also, contain three
diropper bottles of dilute HCI .each dyed a different color with a drop of food color-
ing. Label the bottle& B, D, and F.

Student Action: Puttitig on safety gfasses prior to mixing reactants. , TDe student's
observations are not being checked. Qnly his uxe of safety glasses is &levant here.

Performance Check A: Get any materialS you need in addition to thOSe in box
0 I-Core-3 to complete this item. Place 1/4 of a teaspoon of powder from the bag into
a. beaker.. Add about 5 drops of the acid in bottle B to the powder. .Record the
'Observations that you make.-

Remediation: Here the student is being asked to do one thing.and you are really
observing another. The student may choose to use the glasse& for a variety-of rea-
sons: you, an adoinistrator, or state law may require their use, or the student may
see a nee'd\for them,:for his own reasons. If it is your requirement, remind him of

'that and point out any notices that you may have to that effect. Page T 34 of the
Teacher's Edition of the_text has a list of safety rules thatmight well be displayed.
It could be that the student is not aware of the presence of safety glasses or when to

wear them.. Point these things qut how.

1

Core
3

Uses a reavtion to see if a powder is rock-like or shell-like.

The student classifies the.powder as being shell-like or rock-like on the baSis of' its

reactions. .

.

Regular SupplieS:

e .

sodium bicarboUate
rock'
shell

HCI in dropper bottles

1 magnifying glass
1 pair of' safety glasses
f balance
1 beaker
I graduated cylinder

Special P'reparations: Put. baking soda into.. three bottles labeled 01-Core-4A, 01-

Core-4B, and .0I-Core-4C. To vary the apPearance of the three bottles add one of
.,..ethe/CollciNving to. eiich bottle: pepper, colored chalk dust,..fine sail!), or powdered

rock.

A
StudentAction: gtatinz that the powder is more 'like shell thiin rod( beCause it

2 react with, the acid.
,

01
ore
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Performance Check A: Get a piece.of rock, a shell, and enough of the powder in the
bottle .labeled 01-Core-4A to 'cover the bottom of a test tube. You may...use 011y or
all of the ollowing equipment tliat you need '-- a beaker, a balance, a magnifying

ass, a b tle of hydrochloric.aeid (NCO., and safety glasses.
L. Is the powder more like rock or.like shell? .

2. Axplain your. answer.
.

Remediation: The student should see that the baking soda is like .the shl ittits
reaction with acid. The soda iS not like the rock an any of the characteristics sug-

tgested. Refer the 'Student to question 1-13 on page 6 of the text and i4 him to
consider each item in. tile question carefully. Ask him lbOut his confidenee in each
specific broperty wliich indicates similarity to the To

Uses acid to identify samples of Tock and shell.

.The stildent applies the concepts that the chemical properties of a solid stbstance
are the same regardless or the size of the pieces of that substance.

Regular Supplies: 3M !ICI in a dropper bottle
2 baby-food jars

Special Preparations: Place crushed shell and .one teasPoon of crushed pepper in a
small plastic bag labeled 01-Core-5X and crushed noncarbonaceous rock or white..
sand in a bag labeled 01-Core-5Y. Also prepare a small dropper bottl or 3M HC1.

Student Action: Naming the rock..and shell particles correctly .and ting in effect
that .they are ide ntifiable because they react just like the larger pieces these mate.
rials.

A, B, and C: 1. Y, 2. X

,Performance check A: .Get two baby-food jars. Label one X and the other Y.
.From the supply area, get the two bags, labeled. 01-Core-5X and O1-Core-5Y. Take
a small sample of powder from each bag. Also get a dropper bottle of hydrochloric
acid (HCI). If your room has an acid area,.do your test there.

Which sample is rock pOwder?, , ,

2. Which saMpk is shell poWde0
.3. How did the observations you' made allow you to ideptify which i)olkder
Came front rock and which powder came from shell?

..
..

Remediation: I ) Ask the student what the reactions of whole rock -and of shell
were when HCI .vva, applied, to thentr iflUt response is correet,'aSk.Whether 14'
wbuld exiiect the behaviOr of the grotmd-np rock and shell to.be different from the
reaction of the whole rock and shell when FICI is applied. (2) If the student answet'S
the question reiarding the reaction of whole r66k n1 shell with.,HC.1, refer him to
Activity 1-2 and have him use both rock and shell. lithe student gets the first'ques:-
tion but not the,second he hiM examine Table htt. Record BOOk. (3) Hare.
the student' review his response to.Sell-Evaluation 1-3.

,- r
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,`Selects the properfy which changes least as particle size changes.

The student applies the concept that the chemical reactions of a particular substance
are independent of its particle size. . 4

Student Action: Selecting the entry.that incicates a chemical reaction.
A: d'
13! e

. C: b
. ,

Performance Check A: Tony has a solid material. If (e;ound it to a powder, which
Ot the following would change .the least?

a. Its roughness
b. Its glass-like appearance
C. Its shape ,

d. Its reaction with.HC1

Remediation: (1) Have the student explain the basj on Which he answered Self-
Evaluation 1-7. (2) Have the student try the reaction of HCI arid shell, using whole
shell, shell pieces, and powdered shell. Ask if the reaction was the same. Then ask
him to consider the changes in size, roughness, and shape of the shells in the three
conditions. Ask again' which property changed the least.

1

Dra,ws a diagram to show the makeup of matter.

The student applies the copcept that matter is made up. of particles.

Student Action: Drawing a diagram of the internal structure of matter whfch indi-
cates numerous small particles and stating the effect of the concept of khe particu-
late model of matter.

Performance Check A:
1. Draw a diagram which shows what you would expect to see if you could
.shrink to a size small enough to. walk around inside a piece of pure copper.
2. -Explain your diagram.

... , .. .

Rimediation: If the student's diagram indicates anything but particles and he has
not done Part B of Excursion 1- I., suggest that fie do it. It is.a remedial excursion

. .. . , ,
tl?at reviews %the: idea, .of a' particle model with' Which Probing' the Natural World/ I ,.
ended,- 'Students who have ,ntif exkiienced, the OW level of 1SCS sCience wkiuld be -
well-advised to do ExOursion 1-1.

Selects the 'origin of scientific modelg:-

The student recalls- that the models of scierice are created in the people's minds.
4.4

r,
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Student Action: Selecting gie phrase which indicates that models are mental con-
structs..

A: c
B: b
C: a

Performance Check A: Select the best answer below. Scientific models are
a. statements. of the way matter and energy really are inside of materials.

statenients of what the best scientists have observed with their own eyes.
c. eseations of the minds of people, made up to explain observations.
d-.. unchangeable facts.

Remediation: This is a mosumportant concept, one on 4hich this level of 1SCS is
based. The student must Ace that scientific models are explanations or analogies
oreated in the minds of scientists and not things which arc directly observable. *See
the,student's reSponse to Self-Evaluation-1-2f. Ask him,to explain some phenom-
enon and then label his explanation a model. For example, you could ask the stu-
dent to put HC1 on both whole ,and ground s.MI.,and the,n try to explain any
differences ih the amount of fizzing that were obsetited. by telling how the whole and
ground shell differed. If the student has not done Excursion 1-1,, have him do it at
this time, especially Part A, which expands ale idea of the roleof model building in
science.

Selects statements taken from the ISCS particle Model.

Thestudent classifies stateinents to the effect that matter particles move, are closest
together in solids, have energy, and make up all matter and tivat heat energy increases
the motion of the particles as assumptions of the particle Model.

Student Action: Indicating at least two of the three, correct statements and nOt more

than one inappropriate statement as assumptions of the particle model.
A: 401\ and e
B: Evond e
C: e

Performance Check A:1 ReCordAhe letters of all statements below which are part of ..
.the.particle model of matter... .

a. Matter particles can move..-
.

. *
b. All matter. is composed of .one kind of matter particle.-
c. Matter particles Move at a constant speed.

: d. Matter particles have energy, .. ,

e. Matter is made up,of particles.
.

0 .
. . .

,.
.

Remediation: ThiS question summarizes the last chapter of the ISCS Lev'el I text,

as well as Part B of Excursion .1.4Level lt.. Yonmay haveassumed that your Level
,

I students had 'covered' this information.':That is true only for those who completed
,. ,

, the book. Somewhat fewer than One-third of the students do so. Question.4 of the
Checkup on page 8 is a good place to direct the student. If he missed any of these

1 *I'
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items, lig should have done Excursion Id . If n , suggest that he do so now. Ask
himotoWain his answer to Self-Evaluat on 1-1 which refors to the same material.

Selects .the best deséription of.a Scientific model.

The stildent applies the concept that scieptifjc-models are better thOught of as use-
, .

ful than ascorrect.

-Student Action: Selecting the* statemtnt that describes scientific models a, useful
rather than as correct'.

. A: b
8: d -

C: c

Performance Check A: Select -the letter of the choice below which best completes
tho statement. A scientific Todd

always proVides correct.answers to scientific questions.
' . is used because it helps to explain observations and to predict other obser-
vations, not because it is known to be correct.
c. states what happens in nature and therefore is correct:
d. is always Crown out when it has failed to predict a new observation or
when it does not explain a new observation because the model hasTheen
shown to be incomplete. .

Remediation: (1) The idea in this check is stated both in the first paragraph on
page 9 and in the first two paragraphs on page 355, Excursion .1-1. The idea of the ..

usefulness of models is implied in the text preceding and following those statements.
(2) Have the student explain his onswer to Self-Evaluation .1-9. (3) One thing you
can do to drive Nil-tie' this concept is to have hiin do Part A of Excursion:1-1 and ask'
whether his model foi the workings of the Think-A-Dot game is best described as
correct or useful. .1f-the 'Student says that his explanation is &direct, challenge that
interpretation. If you can offer.another 'explanation that "works," both catuidtbe
correci but both can.be useful.

Selects characteristics of scientific models.

4'1W:student classifies statements as characteristics of scientific rifddels. it 'explains
. .observations, it can include a phYSical object or a set of-objects, and it can be a..men-

tal pictlire.
-

Student Action:, Selecting at 'least two of the three statements listed above is char-
acteristics of a scitntific model but not.the 'statement which indicates that it is an
observation.

. A: T.wo or more of a, b,.and d, but- opt c.
11: Two .or more of';, :and d, but not b.

Two or more of a, h, and c, but nOt d.



Performance Check A: Select the statements which are true about a scientific mode
a. It explains ObseryatiOns.
b. It can include a physical.object or a set, of objects, suai as blocks and

- wire.
c.1$ t is an observation.
d.. It can be a mental, picture.

Rernediation; It is veic itifportant that the student get this concept before moving
on in the ,course, as this is the central idea of the Level 11 program. It is so, easy 'for
a student to think only ora tangible object when thinking of a model. The danger
is that the model becomes the substance or idea to him. Refer the studept to Ex-
cursion 1-1 and tO Self-Evaluation 1-2, If you have a copy of Probing the Natural
Worlyil I , Ilivtk him read Chapter 21 for a slightly different slant on similar material.

1
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Names the state of matter of common materials at room temperature.

The student classifies the substances' as existing at room temperature as" solids, liq-
uids, or gases.

Student Action: Labeling- S, L, or G, at least six of the eight substances correctly.
A: 1. L, 2. S, 3. S, 4. G, 5..L, 6. L, 7. S, 8. G
B: 1. L, 2. S, 3. G, 4. S, 5. S, 6. G, 7. L, 8. S
C: 1. G, 2. S, 3. S, 4. G, 5. L, 6. L, 7. S, 8. L I

Performance Check A: Copy the numbers of the words below onto your paper. Tell
whether each substance is found at ordinary room temperature as a lad, aliquid, Qr
a gas. Write S (for solid), L (for liquid), or G (for gas) after its number on your
paper.

I . Oil 5. Cola
2. Rubber 6. Milk

Iron .7: Nylon .
4: Oxygen 8. Air

Remediation: ( 1 ) This 'is a concept that the ISCS authors assuine students to know.
It is not covered in the text. Show the student Some examples. (Use some of those
.referred .to in the performance check.) Ask him totry to write or tell you a defini-
tion o& solid. liquid; and gas. Don't con-Cern yourself with the wording; see.if the
student- has.graspedithe, concePt of a solid as a4 substance having a definite shape :
and size, ofia liquid as a substance that takes the shape of itscbnta1ner, anda gaS as
a substance not having a definite size or shape whcch diStributes" itself uniformly
throughout the 'container. (2) Ask the student tit explain- his choice in Self-
Evaluation 2-7.

6,

%States' two things a scientif4 poilel does.

The student recalls two functions of* a scientific model.
.

+0^,,
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Student Action: Stating two oLtlie. folloWing: a scientific Model (1) suggests im-.
portant questions, (2) explains viously made observations, (3) suggests new exper-
iments, and (4) predicts the nature Of the results of new experiments. ore
Performance Check A: A *scientific model is very useful to a scientist. Name two
things that a scientific model dbes for a scientist

Remediation: (1) this ictea is expanded in Excursion .1-1 and is summarized on
page 355 jua above 'question IQ: (2) Have, t-lie student recall his first. model of the
workings of the Think-A-Dot game. Did he modify his model after testin$ it?- If he
did, then he has, veil likely, demonstrated the essence of this objective. (3) Check
his-response to' Self-Evaluation 1-2.

States a definition for mass.

The student recalls the definition that mass is the quantity of matter in an object.

Student Action: Responding in effect that mass is the quantity of matter in an object.

Teacher's Note: Mass should not be defi.ned os a type of force.

PerforMance Check A': What is muse

Remediation: It' the student, replies incorrectly. check to see if he is confusing mass
and weight, If so, refer him to Excursion 2-3 which explains the difference.

14

Indicates tljat all matter is,made up of particles.

The student applies the concept that anything made up of matter is made up of
particles.

Student Action: Desiviting any substance that he marks as matter as also being
made up of particles.

A, B, and C: Any word in the list followed by, an M should also he marked
with a P, aind vice versa. The validity of the "matterness" or `!particleness"
of a -particular entry is irrelevant to the accoMplishment of thisobjective.

Performance Check A: Copy the list of words below. After those things which are.
e 'made up ,pf yartic-les, place a P. Aftv- those things which are Matter, place an M.

You iniiyi-olsee both-anM and a .13 after a word.
I. PaPér
2. Nickel ..

3. Ink
4. Idea

INdrogen
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Remediation: . These performance checks are based on the, information given on
page 7, beginning with nit paragraph folloWing question 1-1g. *Refer the skttlent to
part B of Excursion 1-:1 for a indreA0Aled discussiokof this idea.-later.the student
Will be given data which- indivie,.. that Matter must be composed4pf-more than one'
kind of .particle. Since that comes later, you should not-Jell the studep this fact
now, as the opportunity for lelarniv, it by .discovery is gone if you do:

Reeogntzes the relationshil)Setween.m.Os and matter.,
'it:. ..X ,

The student applies the conceptjhat all things.composed of,matter have mass.
\ .0 ...
\er Student Action: ,Desiyating as 'beim cprnposed of matter all those jhings that he

marks as having miss. Whetherjhe student accurately discriminates between those
things,composed or not-composed of matter is irrelevant 'to the accomplishmtnt of

!..this objective.
l .

-H. 1,i2erformance Check A: ,.On your paper, copy the five words listed below. Place an
.,

NI, after those things Which have mass, Placean .X after those things made up of mat7
ter. You may place both an M and an X after a word. -

1

1. Meat
2. Idea
3. Film
4, -Air
5. Rainbow

RemediatiOn: ( 1) A student can identify both mass and matter in the question and
have missed the key concept. Look also to see What Was labeled. If "air" was

not labeled, for example, the student .fils misse0 the concept of matter and cannot
understand a stated relationship between mass and matter. Check to see if he
understands the eoncept of. matter and then relates plass and Matter. ,(.2) This rela-
tionship- between mass and matter is statet as a definition in the first Waragraph on
page,12. 'This is a key concept and.the central-theme of Chapter 2. The student
should review his results for Activities 2-1. through 2-1I-and'his answers to questions
_2-17, 2.-18, and 2-19. (3) Ask him tO-explain his answer to Self-Evaluation 2-5.
Then substitute the words. liquid and gaS for solid and ask how he would answer.
Help hiin to recognize *that.solids, liquids, and gases are three states of matter, and all
matter has mass.

01
Cor

Uses.a definition of matter as an operational de'finition.

The student applies the definitiOn that matter is anything that has mass.

Student Action: Responding that he would have to show that the gas has mass pr
occupies space.

PerfOrMance Check A: Suppose you were asked to show that oxygen is matter.
What would you have to showpboin oxygen to prove that it Is Matter?

4 °

.
,.

7.

25



Remediation: (1.) If:the student responds That matter is made up of particles,. IA
probably cannot show that this is 'true of ails. Remind him that the question in:. .

. .
volves a-method of proof,' WO ask.hirnTor his methOd: If lie can'tTrovide one, atig-

, gest that he foals on anothet property. (2) If.the stuclene§ response involves weight,
he niay hAte the correct concept (mass) btit the tcong weight). Refer him to
Excursion 2-3. (3) Maner is defined in The .first7Paragraph of,page 12. Remeinber
that because sjudent cau, say, the words does not mean that he understands them.
A Way to check his understanding of This most important concept is to ask the
question raised in question 2-15, or one sirnilar to it. (4),If,he answers question 2-15'.
incorrectly,.do an oral rev,iew of Activity -2-1.1 and his responses to. questions 2-16
through 2-19. This will reyeal whether he has grasped the c6ncept _that all matter
has Mass. (5) Check his response to Self-Evalu 1-5.

. ..,, . .
Uses.' a balance to measure mass.. ".,

0

I .,.. ...

. .
. .

The student manipulates.the balanceand standard masses to measure the mass of the
speCified.objects on the balance.

. 111111 ,

Regular Syppl.ies: 1 double-pan balance 1 tubber stopper.
1 set of masses 1- carbon rod . , .

.

1 small test tax! 1 small rock
-1 small,air piSton 1 sinker- .-

X

'4

Special Preparations: ,Get one piece of each item listed .below. 'Determine its mass,
enter itur find in the proper space below, and-place itwith the.olhee items in-aillip

.box' labeled 01- .ore-18.

small test tube

small air piston

a sinker

rubher stopper

earbon rod .

small rock

Student Action: Stating the mass of each of -Iwo objects to within ±0.5 g..of the
.value obtained by the teacher.

Performance Check A: Get a balance and a set of grom masses. Then, from box
01-Core-18, get a .striall test tube and a sinker. Find the mass of each of the objects.

.hfrom the-box as closely as possible. Write, the dame- of each object aid its mass on
your answer sheet.

Remediation: The use of a balance is referred to on page 12. Excursion .2-1 is a de-

tailed seriesA)f activities designed to familiarize the: student with the use of a balance,.
The student may have missed the question only because he did not know the rela-

tionship-Of standard masses and gram nileasures. C'.heck Ito se-e if the student has done
Excursion 2-1. If he has.not, suggest that he do it. After he has comPleted Excur-
sion 2-1, have him take note of the. first 'paragraph on page 364.

t

Conve s cubic' cet1 )neter; to milliliters.

dr

Tiles udent applies the concept that 1 cc 1 ml.

,

a
t.

t
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p.

,

Student Aciion: RespOnding ,with a number:Of milliliters that eitittals the number of
,

cubie centimeters...
A: 25.ml .,

t
1.

15 int .

C: 20 ml .e

.

, .
t

Perforniance Check A:- If an 'air-,piston cop tains 15 .cc o 'water, What ig-the. volume
. *11..,

of the water in' ml? , ' . .
, ...

Remediation: The student could.. be- having bne Or more iirobl(uns,liere. Check 't()
see it' be knows what- you mean bvolitme. ny..notiretognize the symbols cc
and ml. Of eoun'e;.the most.. probable reason tOr error is,;not knowing that czbmc

centimeters am equal to milliliters. This.equivalency is-Mated in :)(cursiOn:..2-2 on

page 371 just betow questiod 4 and also in Table 2 on page-372. Have the student. do
this excursion if he doeS not reecighini the.symbols Or if htdoes not understand the .

-conversions.

6 .

..01. *

l
. Finds the volume of a liquid. .

-The studept applies the procedure for- tinding the voluine of a liquid.

Reckular Supplies: . I graduated cylindor (1001n1)
I i ' t: .

7
. . 2.. . .

Special Preparations: USQ Aliree-bottles orjars of .different shapes Mit, Whose *vol:
. umes are abotit,a 'pint each. °Each bottle should be tharked with a lintmienoting its
-volume as shown by.low. J

.

-k

01-Core-20A: I 85 nil \
\. ;

0 C.-Cc-ire-20B: . 235 it n
-

1 .
..

01-Core-20C:- 215 ifil
-, , . ,,;.-

'Student Action: ftizilit and reporting,.4n standaid-metric units;;a:volume Of liq-,
did within 5% of-the Value established by the teacher.

A: 185.1n1 . ,
B: 2:15 itil .

C: 215 ml

..
PerformanCe Check A:- Get bottle OF-Core-20A, and lilt it With watyr to theAine
marked On the- side. Use a graduated CYlinder to determine the volume of water in
the'bo4ttle..-

. . . .. .
.

RemediatiOil: Determine whithr the problemis,.ono of not knowing the meaning*
Of milliliter or of not knowing how to:readihe liblume within a cylinder. If the stu- 7`!

dent does- not know what is meant, by .m/,-refer him.,.to Excursion'2-2. Show,the stu-
,,dent that to measure a volume, using airaduated cylinder, h,e nium\Aneatiurt from tlie. -

S

, lOyest point on the curvOmenliscusi, as in the diagrath below, .

i

I

Cbrrect reading
.

/I



4.

. . ,

.Determines whether a gasis matter.and explains his answer.

I
:The stpdent classifies.a gasas matter.

. . .
, Student Action: Res ondirt .affirtnatiVelY .and atirt" *.either that gas has mass or

that it 'occupies space Or both.

s.

Porfomance Check A: John purved up his bicy,cle. tire,- using a gas..
-

1....Ts the gas in'the tire matter?
2. How.do you kiiOw?

,

. Rimediation:. (1) HaVe the studgnt redo or review'Activities 2-1 through2-1.1: The
critical question-1s 2-15. You can ask him this queition again, and interpret with
him the results of thnieasureMent Made, in Activity 2-,11. Perhaps he did not meas-
ure acpurately enciugh to s'ee the loss in masS when the gas wois released. ,Or..maybee

.

he does riot see the relationship betweenthe the decrease in
the ass. of the bag and its content. If the latter is the case, it should be evident

.

-m

from-his response. to'question .(2).if the student's, response inVolves the term
!weight , see the Remediation for 01-Core7.17. ,

.0-

-

4,4Names the form of matter in a bubble.

The stuaent recalls that the matter inside a' .bubble is in the,form of a gas.

Regular Supplies: 1 ai pistOrt,
1 small beaker
1 dr6pper

. .

1 large,beaker
Water

'..:-.StudentAction: Responilihg with the.'notio'n that the matter released under water
is in the forin of a gas. .

Perforinance Check 4: ..G.rt a. ,10 cc air piston and a 50 ml beaker 1/2 full of water.
Hold the 'piston away from the beaker and pull the plunger mil.. Put the tip.of the
piston under tilt wate-t, and push the pfunger forward..., W at,-il ally, is the state or,
form Of Matter comingfrom the piston? ..,.

,

Reinediation: (1) If op-student dOes n6t underStand the m aping of gases, liquids;
and solids,'show him exartiples.of tliesethree states Qf matte within Your classroom.
(2.) If his aniwer to Self-Evaluation 2-,2 is correct.,..ask him to explaid how this check
differs frgm that -question. -(3) To si w:th-a-t-gases: fopit bubbles and specifically..
that the:bag of gas can cause bubbles .to. form, -ticAip a bag Codtaining HC1 and
ground shell. asin Activities 2-1. through 2-4. Then unsealit as in Activity 2-9..-Sub-
merge the inflated bag in 'water arid pUrfcture it with .a pin. Have the student note
thebubbles formed by .the gas..

'r

lb

'v.

. r.
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Indicates the locations.of safety Pquipnie

The student recalls the locations of safety equipment,
. ..

_Special .Preparations; Duplicate a diagratn 'of the ISCS'elassroorn, indicating positions
of- 'key fixed. facilities such as doors, win'doWs, and cabiriels,'ioviq thestudent
with a place'other than ,the"ISCS classroom lo do this performance cheek,

Student.Lction: Indicating' on 'the diagram- the' -normal- positions Of the bucket of ,
sand, the fire:blanket, the first-aid kit, the vfety goggles, and the lire extinguisher, .

Teacher's .Note: You may add to the performance . Check other safety equipment
appropriate, to your.classroom,Thuch as an .acid work area, eye washers, and shower.

6 And you may deletP any which- are not in your classroom.
$ ./

. ' '
, . . '

t V

Performance Check A: On the, Sketch, provided by your teacItekinark the place,in.
your ISCS room.-where each of the following is normally stored.

l : ,-Bucket of.sand- '-'

2: Fire blanket .`(
, ..

,3. Safety goggles
':-4. CO--) or soda-acid. fire extinguishers ..

5, First.aid kit ..

Remediation: I) Have the Studenf-eorrect his diagram. (2) Have him repeA the
performance check the next day, anarepeat step ( ) if necessary.

Cleans up the work area at, the close of claSS.

'The student chooses to close the bboratory activity period--'promptly triio'n, receiving

-notification of the time to do so.

Sttident Aciion:, Ceasing The ongding laboratory activity when notified of thelime;
returning inaterials in. usable, cltan condition to storage, and pa,rticipatiq in wGfIc
area eleanup,-on at least 'three separate'occasions when-being-observed by the teach-

.. er withont his knowlede 4

Teacher's Note: The opportunity for assessment -of thrs objective arises almost-every
day during the course of regularly,assigned laboratory activities. Use a few minutes
of class time for group instruction early in, theschool year, and ahnoSt every week
for reinforcement, discuss, the role of t=fie4140pat lSCS_learnikg-environ-
ment. To encourage personal responsibility in Ntoltudent, discuss the reasons for
his closing his activities promptly (to allow time for himself and,others for lab 'clos-
ing activities), returning materials Ao. storage in clean condition (to facilitatetheir
use by others), and participating In area cleannps (to leave the area as clean. as he
found it).

1.

PerformandCheck A: Your teacher will 'observevyqu for this check when he cans

t
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Remediation: .(1 ) It' a studefit fails to accept this responsibility, aoproach hint indi.:**
vidually and teiiiew the reaSons_fpf hiS'a4Ptaeceqf.-jt,..Emphasize the sOcial reSpon-p.
sibility for cooperallion in the learning, environmen(for the good of. all students.
-.Point out that he has received the.benait of other students' provisions fOr others- as

%Veil as for theMselves. (2) Do not, at, first, sUigest that,lik may' losehis privileges
unless he cooperates. But if he' doesn"t cooperate* after you observe his behavior,:,
several tinies, ask him if he can suggest a`proper penalty. .(3) An alternative remedy

, .

may be to request hitt) to assist in the process Of overallelassroom adcounting of the
xnatt;rials for a period of .time recognizes:the importance of .the student's:
role. - (4) Do not use extra, cleanup as a penalty for not cleaning up properly. lin
other words, don't use Something as-a- penalty that you wa done' willingly.' .

' ..

Cooperates with lab partners... /4.

'4

's The student choOses to cooperate with felló,w students irt the laboratory.

Student.Action: 13,011-1 polite; 'ylility his turn,lzillorderly When moving about,
and observing the right ot his classmates to work without' being unnecessarily disI
turbed, when observed without. his:knowledge by,, the teacher or another designated

'person on at least three occasiOns.

ft Teacher'i Note; The ,opportunity for assessment of this objectiVe arises almost
; every :day during' the course of regularly aSsigned laboratory activities. Use a few

minutes of class time at the beginning cilf a session fora whole-group discussion early
in, the school year and several timeS Jater on t.o discas-the need_forcooperation with
and Consideration of. oilier students,..Sqjne Particular points for discussion inclUde
being polite, waiting patiently, not making others wait longer than necessary, being
orderly. when moving about, and observing the right of others not to be disturbed.

Talk about each student's.accepting the personal responsibility for his own behav-
ior in the group situation.

g.

0

. .

Performance Check A: Your teacher will observe you for this check when he can. .

RemechatiOn: ( I ) If a student* fails to accept- anyof these responsibilities, approach
him privately and review *the reasons for his lack of cooperation with his fellow stu-
dents. $uggest that he pay.some attention to changing his behavior to more Rccept-

able standards. (2) Find out If the student-feels: that he is behaving in a less than
acceptable Way*. If so, ask him whether he feels soine.penalty shoUld be imposed and
what he thinks a suitable penalty would 1.).

_

Returns equipment promptly to storage areas.

The studeibt chooses to show personal responsibility for returning laboratorypqUip-__
ment promptly to the proper storage placeN as soon as,it is no longer needed, during
the class period, and not just at the. end of the period..

'
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..

'1

Student Action: Returnil equipment and materials no longer,needed to the 'proper
storage places on at least three occasions when observed by.the-teacher.or another
designated obserVer without his knowledge of being checked. , .

1' r.

Teacher's, Note: This objectiye may be assesSed at any time the student, is responsible
....for learning activities requiring the use of equipment and .supplies. Uie a few.miiv:

utes of class time for group discussion of the reasons for .Ieturning equipment to
storage areas promptly When it.il not being,used by the. studentOr,by,hisgroup.. The
reasons include (I) the short supply.of certain items and the need to .coOPerate with
others., (2) the chances of yquipment's being misplaced,(3) the possibility of acei-
'dental damage to ..equipment, and .(4) the greater opportunity for pilferage by an
irresponsible stüdent When things are disorganized.

, .

Performance Check A: Your teacher will observe you for this check v?hen he can.,
Remediation: In a- private.-cOnferenCe, discusS the reasons.for the student's codpera-:
tion in this srequest. Ask for that. cooperation. . See also Remediations (I), (2) and

.. (3) for 01-Core-24.

Responds to text questions.

The student chooses to write hiS answers to 90% or pore of the textbook questions
in his Record BOO...

Student Action: Exh..2)ititil the 'Witten responses when mquested to 'do *to. At least
nines out of ten questionsipould have responses,.be they correct or incOrrect;

Teacher's Note: It is 'intended that this objective bit assessed throughout the year;
not justat a formal unit assessment period.. Such a check provides opportunities tO
encourage students tolvork nearer 'their capaCities.while remaining.independent of
the teacher:* Use a,few 'minutes of class-time for a group discussion of the reasons
fOr.writing the answerS in the Record Wok. 'Writing in .the Record BOok serves (1 )
tcY help the student think through what' he, sees and does, (2) to preserve ideas for
future reference, .(3) to make a record or -the student's progress through the core,
(4) to provide the teacher with a source ofiriput,for analyZing The student's diffi-,
-culties and progress, and (5) ,to help the student learn the background ideas for 'eon-
ceptual understanding. Writing in the, Record Bookis "in"; writing in the text is
"out."

Performance Check A Your teacher will observe you for this check when he can.

Remediation: (1 ) In a private conference, discuss with the studerit the ideas enumer-
ated and'ask wIcyhe chooses not to write,-the answer. (Perhaps he citnnot Write!)
Evakiate his ceason.s and counsel him accOrdingiy, encotirage him to follow the pat-
tern of his classmates .aneset doWn his ideas, as they are.doing. (2)...fiave him.read



"Notes to the Student," pages xvii through xviii in his text.. (3) Follow up in a few
days to determine hisactions.

.

Shows. care for laboratory materials.
/..

The student chopsefi to show pxoper care and use of ISCS laboratory materials.'
- .. ! i: , . ..' - ..

. ..

StuCteta AOion: 1.1.§4. the. materials only for their intended Purp9se,or restaatr:.-
', ..perMifision -tti do other pe'Cific experitnentS, with them -when:being Observed,_Withput ..'.'

his, knowkdge by t he teacher or another designated persOn on three or :mote. occa-
1, . , 1 , -,,, :.. . f.: ,. ; ..sions.- , .-,

Teadier's Note: This objective- may be assessed at'any. time that the gudeutis re-
sponsible for a leakning activity in which equipmentand .supplies are:required:Use

niinutes.of class:time for a whole-group discussion of the reasons tor handling,
, labotatory .materials properly. Such reasons inelude: (1) If damaged, th4 are lost

to use by students whd need them .now. Short supply mean's waiting in line..
(2) They cannot readily be. replaced. Replacement usually...takes seVeral- months at

'best: (3) If' materials are handled prOperly, they may be Used for other than. regular
.activitie'S (with (he. permission of the. teacher and after nnaking.a proper. request).

. -.

Peilormance %heck A: Your, teacher will observe you fOr .this check when. he, can.

.

Remediation:
,

1), In a private conference,. aslc .the.student why he' chooses. to Os-
handle.equipment. Help him to evaluate his reasons, and ask for his cooperation in
the.future.. If he akrees,,reassess the objective later., (2) If after the conference he
still does not agree, ask him if he feels that he should be penalized and what he
thinks wOuld.be an .appropriate pe'nalty. Give him another opportunity, for compli-

(3) If he is still uncooperative; apply a penalty for mishandling equipment..
This may mean.denying him use of the-equipment either temporarily or permanently,..
or taking some other suitable action.

Witches metric Units to the :quantities of measurement that they express.

The student classifies metric units of TheasureMent as to the quantitiesthey measure.
. .

Stuitent ActiOh: Matching the metrit units to the quantities they express inat least
four of the six cases.

A: I. .Mass, gram
2. Volumes,li ter

B: 1. Mass, gram
2. Volume. milliliter

, Speed, weter/second
C: I. Mass, grain

.4.:.yolume, milliliter .

63. ',Speed, meter/second.

,

'4. Temperature, °C
4

5. Length, centimeter
6: -Density, grain/mi1liliter-
4: Temperature. °C
5. Length, centnneler
6. Density, gram/cc (m1)

Temperature,.°C
5. Length, meter
6. Density,gram/millilityr, .

<7,
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,

I,Ve.- '"y, 4

Performance Check A: Listed in Column A below ..are six °quantities comMonly
'measured in science.---'-'r:Opy-lhein Onto.youepapet:" . :.

From Column B; choose the metric unit used to express each of these:quantities-
and wr4 it on Y,Our,paper,after the quantity it matches, . .

Colump-A,
(Unit,

gram/milliliter t ' 'foot
m'eter/seceind ,

. .

'pound y, liter
'ern/second
gram
quart

.f:. ,.(Quantifies)..
' :I. Mass

?%.

. .2. 'Volume
spopd (distance/time unit)

4. Temperature
,Length

6. Density (mass/unit Volume) ,

centimeter
Pound/CU ft

ReMediation:. First, check 'to see if:the student know's what' you mean'by metric
unit. 'If not:Exeursion 2-1 should help. if yotl have a copy,of ISCS Level I, haVe

, the student do pxcursion 1-1. If he missed "speed" and "density" the problem may
be that he did not know what theseternis were and.skipped them.. Pointibut. that ,

they, are defined in Colunm A and that the appropriate units need only to be substi:

Indieates- factors on which weight depends..

The student recalls that th,e weight of an object depends upon (1) the mass of`the
object, (2) the, mass of the planet, and (3) the distance from the center.of the planet
to the object.

.

Student Action,: Stating at least two of the following -factors which determine
Weight: (1) the mass of tW object, (2) the mas$. of the planet, and (3) the diitance
from the center of the plariet,to the object.

Performance Check A: SuppoSe that ir the year 2001 A.D. you are asked to lead.a
team of astronauts to the planet Snoopy in a-digtant solar system. -State two of the
three things. which' Would determitte your weight on the planet Snoopy.

Remediation: a good question for applying knowledge from EXCursion- 2-3.
Refer the stuckent to pages 375 and 376. where thiirelationship between mass and .

. weight is made.
`I)

Selects the property Of matter that depends upon location.

The' Student; walls that.weight is dependent upon location.

Student Action: .Ss,ketV the entry "weight.
1' A: a

B: b
C: c



,

.;

, . . .

, ,
- Performance Cheek A: Select" the letter of the prOperty a a solid. That Would be

different on the.earth, the mook and Mars.
.4, Weight .

to,

-

b.., Mass-4r t

e. Volume
d, Color ;.

Remediation: (1) Make sure that the student knows the terms yoti are using. Then,
for each term; ask whether 'that property wOuld change. if an object were moved to
another platet. (2) Chances are that a confusion will occur between Ahe terms mass
and weight, If .so, refer the student to Excursion 2-3 whiclf.'distinguishes between
'them.

Selects factors which determine weight bri earth.

The student recalls that the Important factors determining an object's weight are the
earth's mass, his mass, and his distance from the, center.oi the earth.

Student Action: Selecting the entry that includes the- folloWing:
his-mass;and his distance from the 'center of the earth.

A: b
B a

C:

the earth's mass,

Performance Check PI: Write the letter of tlie elkoiCe',below Which lists the important-
.,fitctors it determinyorir weight on earth.

a. Your mass, volume, and distance from the center of the earth
,b. Your

-4
rriasS and distance from the Center of the'eafth, and the earth's'mass

c. yoUr mass and volume, and the earth,"V mass
.'d. .None of these -

.

Remediatioa: Check to see if the student i,s confusing mass arid weight by asking,
"If. you Were 100 miles above tIN., earth, wotild yourAweight be-the salve, less, or ;

more than your weight on the earth?" If this confusion is his trouble, refer him to ,

ExcurSion 2-3, where the distinction is made. If he hassimply forgotten these ihree
- conditions, have him review page 375.

..

0
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Chapters 3 and 4 hrformarice Check '

, ...
Excursions 3-1 thru 4-3 Summary Table

.,

..

,,..

t'

.
. ,.

Objective Number
.

.

Objective Description
.

_

02-Core-1

. ,
..

Names the state of matter of air at room temperature
.

.
.

.

02-Core-2.

.
, .

Recognizes the type of results produced by identical experiments

02-Core-3
/

Decides wheth: a single test provides definite evidence

.

, .

02:Core-4 -

.. .

Selects.the better of two opeiational definitions
.

,

'0 -Core-5 Uses e concept of defining operationally to evaluate an operational definition... .
.

.

02-Core-6
,

..

lects examples of operational definitions .. .

,

,

..

02 -Core-7 Selects an identifying wit aS an operational definition . .

... . .

-

02-Coré-8 Explains similar test results froin different substances
,

,
..

.

.

02-Core-9
.

, ... , . .. .

Names gases on the basis of test resulw . .

,

02-Core-1.0
,..

.. ,.

. .

--
Names the reactants and praducts in a chemical equation

i-

02-Core-11

: , ,,
:

Writes.a word equation for a chernical reaction

.

-02-Core-1.2 Selects gases and things made of matte?' ,
.

.

02;Core-13
,

. ,
,

Selects reactants which contain a common.rnatter particle

.

02-Core-14

, / .

SelectS a situation using a control .

02-Core-15 Gives the definition of control ,

,,

02-Core-th States why Controk are used in experiments . ..

02Core,1 7 Tells how to identify Matter particles in an unknown substance
,

,

02-Core-18

,

Selects a conclusion consistent with the given data .
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Objective Number
.., , '

. .

:,.
.

Objective Pescritition :--

. . . .

I. --...
.

. .

f

.

.

0

02-Core-19

) . .

Decides whether the.number of kindsof matterparticles is equal to the kindi.of matter
..

02,Exc 3-1-1
.,. ...

.. .

A .

Recognizes the implication of the seme product frorn a set of substances reading with the-

,
.

,

.. .

same reactant
,

. ,.
.

.,

02-Exc 4-1.-1 '..
, . .

SeleCts the variable to be studied' ,
.

, ..

,.......-.

. .,

02-Exc 4-1-2 Names factors to be gontr011ed other than the independent variable '.

..

. . .

,
02-Exc 4-2-1 Rernembers a sensitive test for iodine.

02-Exc 4-3-1 . Explains identical products from different burned substances .

.
.

,,

. 01,-Core-2R / . States what to do if chemicals spill on someone ,,..,:.
00'

01-Core-3R

.

Follows safety procedures during 6 cheMical reaction
;.

. ,

, .
.

..

. ..
. .

..;
01-Core-7R

,
:

Draws a diagram -to show the makeup of matter i
, I ,,

1

01-Core-9R

, ..,

,5elects statements taken frorn the ISCS particle model .

,

,

01-Core-10R
.

.

Selects the best description of a scientifiC mociel
, :, -

,.,
.

..

...

.

01-Core,15R
,

..

Indicates that all matter is made up of particles ." ..

.

.

01-Core-24 thru. 28R (Student's responsibilities)
.

.

.

,
. .

.

*

7

.

. *.

..
,

,
.

r
.

.,

.

.

.

I J, .
I

.
.

.

.

.

.

\
. : t

. v
,

r

1 (2

.
I .1

. .

.

"0., -
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Names the'State'of matter of air'at toom teniperattire.

The Student classifies.air aS a gas at room 'temperature..
. '. , r

SpeciAl. preparations: :Label four 'jars A, B, C,, and D. 'Fill`jarsA and Dwith voloted
soli& such as powdered sulfur and powdered comier sulfate, and cap them. Fill jar

B with colored water, and cap it. Jar C i. not to be capped and Will, therefore, be
full of air. Store the jars in a box labeled 02-Core-I4

Student'Action: Stating the state,of the matter in jar C es gas.

Performande Check A: 'Get. jars- B and. C from box 02rCore-1 'at Me 'supply area.
What is the stateof matter, if any; in each ot the jars?

Remediation: 1) eases, liquids, and Solidg are. pot defined in this c'oUrs . 'Set some
exdmples .out .alid label them, Ask the state of various objects in' the roOm like a
chafn, a person; a windqw, air;..and water in ,an,aqUaritim. (2) See the Remediiition

for 01-Core-12.: :. .

kecogni zes,.t he type of results produced by ideiqical experiments. '
,..

)
The student applies the concept that when twri Sets of-eXPerimental conditions are.

identical, the same results p,re obtained,

Student ACtion: Responding negatively and with the' notion that the experiments
"..

must have been'different because the results ivere'different and that, w4en- two sets
of experinfental conditions are identical, the same results are obtained. ,

,

Performance Check A: Two Scientists repOrted. their research. They deScribed their

experiments and said they had done exactly:the wine expériMent. However, the
results and conclusions of one scientist were' completely different from ,the results and
conclusions of the other. They argued that ope Of thenrhad-done something that'
waS different from what he said he had done. . '

I. Is it possible that they both do,eXactly the same.experimeift?-

. 2. Explain your answer.
,

Remediation: . ).This idea- is-introdUced in "the paragraphs follow'Og question 3.-10

on page 28 of the text. (2) Ask a similar, but more !familiar question, like "If you

threw a bail exactly the same way each time, would you exOect it to land in the-same

place?" Then relate, that, qUestion to the one asked in rpe .performance check. .

'Decides whether i single test provides definite evidence.-
: A

The .student applies the concept that one valid test often does iot provide enough
evidenc,e, for drawing a conclusion.

Student'Action: Re0onding 'areirmatively and to the effect tl at the single test is
inadequate, evidence for drawing a conclusion,

. r .
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:Performance Cheat( A: :Aim .tnike'd two e henpcals. A gas was given off. Tlw gas
put out a .bUrning nta.tch.-. When asked if the gas waS carbon dioxide, Ann said, "It
might be; buti don't know,for sure:r,

1. Was Ann fightin saYing that ..she-clOtild. not .tell what
though she had tested it.-ith 'the binnincluatch?

e
.2. Explain your' ansWerr .. .

eps was eVen

,

ftemediation: (1) This id& is never Stated .g altile in' the text but is.practiced Often.
,FOr example, after the .unknownsgas is tested. in Activity .3-14.,,ifis suggeSted in the
text that. further tests are necessary, as several gases might reict thiS Way in-this one
test.. MtivitieN ;3-15 and 3-16 provide two morlests.'of the substance, and .the
reaction is the 'same: Therefore, cogidence in the original conclusion iS increased
with each 'test. .(2). Self-Evaluation 3-8-tests thisvory point. . (3)111 ott may want to
suggest 'that the student look -in this unit fOr other examples of multiple test§
to identify a subStance. , .

c.'

'Selects the better of. two operational definitions.

The studentamilies 'the-concept that an operational 'definitiOn of a substance' states
,

proCedure for dttecting that substaifce by a property or set of properties unique to
the substance.

Student Action: Respondinz negatively and tO .the effect' that the prOposed defini-
tion 11-indqes-many.gases mid therefore is not-a good operationaldefinition,

Performance Check A: Operational definition I: Carbon dioxkk (C01) is a gas which
puts Ouf fires, turns phenoired to yellow,:and turnslimewater milky..
Operational definition 11: :C.02 is a gas which is colorless, odorless, and tasteless.

Operational,definition sayS C01 can be detected ocidentified by obsetwingthe
. , -

properties of the gas itself. It takes less work than the first operational defThiti.on.-
1.. Is operational definition II astiseful aS operational,definition I?
2...Explain your ansWer.

Berhediation: (1) Check the student's response to questions '3-8 through 3-10.
.

Remind him that at that point, abhe knew wa s. thal the gas was colorless and had no
odor.. (2) Then have him review. pages 28 through 31, and ask him whether the
properties he listvl in 3-20 (the operational definition of (01) were-those which
were the same for both air and CO, or applied only to C01, and why ..th4.!y .were
grouped together:

Uses the concept of defini'ng,operationally to evaluate an operational definition.

The student applies the concept that an operational definition must include. a.
property or set of propertiesunique to the substance being defined. '
Student Action: linding negatively and to the eMet that the definition fits
more than one substance and an operational definition must tontain,a property or
set of properties unique to the substance.

i'..



Perior an ,ChIck A: Becky tested a bottle of atron and a bottleof batrogen. Her
4

data ai g en in the table below. .

, .
.

. .

TEST
-*

, GAS

Balrogen

Reaction with a certain solution turns red
4

. turns red

Reaction with a lighted match barns
. explosively

burns
explosively

, , , ,.
Effects on the nose

..

smells bad .

and stings
smells ba.d
and stings

, ,

Readion with phenol red
.

Aims it
yellow,

turns it
green

a

She then ope4ionaIiy defined atmn gas.as a gas which (I) turns a certain solution
red, (2) burns exalosively, and (3) has a bad smell and stings her nOsp.

I. Is this% good operational definition for atron?
2. 'Explain your answer.

Remediation: This is an Application of the idea expressed in question 3-20. Ask
.

what difference there* is between this gas and the other, using the operational defi-

nition'giyen hi the check.

. Selects exiimples of operational definitions.

.

The student dassifies any statement which tells hoW the substance can be detected__
As an operationaf definition of the substance.

Student Action: Selecting statements whIch tell how to detect a substance.
A: a and d
B: c.and d
C: b and c

-

Performance Check A: All the statements below re trtie. Record the letters of any
of the statements 'which are operAtional definitions.

a. 40xygen is a gas that causes a glowing splint to burst into flame when the
splint is placed intoArcontainer-of the gas.
b. Chlorine is one ofseveral greenish poisonous gases._
c Nitrogen is 'a -colorless, odorless, tasteless sas'.
d. Iodine is a purple gas that forms when a substance that contains it' is
heated.

Rdmediation: (1 ) Have the studeni try to-apply tile question, "How^dO,I tell when
I have sOwe of it?" to each of the choices. If the description cannot be, used to an-

,. swer .t his queStioa,' then it is not drfoperational definition. (2) This idea is expressed
on page 31 and. in the answer fpr Self-Evaluation 3-9.

41
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. Selects an identifying test as.an operational definition.

The siudent applies the concept that an operational definition of a substailce.consfsts
oil test or sot of' tests sp.ecific for the .substance.

Student Action: Selecting the statement that describes a way .to detect tlie sub-'
stance.'

A: c
B:

b

Performance Check A:. Consider the following facts.
a. Lithium particles are present in many substances.
b. MO-st substances containing liihium particles are white.
e. Substances cojililining lithium tip a flame a bright red color.
d. Substances containing lithium, potassium, and sodium particles have a
high boiling point and dissolve very easily in'water.

ChooSe the one statement above thae is an operational definition for lithium.. .

Retnediatidn: (11 Suggest that the student 'review page 31. (2) Have him check
his responses to Self-Evaluations 3-9 and 4-6 and tell you what these tell him about
oxygen and iodine. (3) Ask him which statement in the performance check tells him
the same kind of things about the substanuies under discussion that those two self-
evaluations tell about oxygen and iodine.

'

ExplainS similar tesftesults from different silbstaneeS.

The student applies tbe concept that different substances which contain the same
kinds of matter particles yield similar results to.the same tests'.

Student Action: Responding that the substances react the sante way because they
probably conta.in soine of the same kinds of matter particles.

Performance Check A: _John put some hydrochloric acid on baking soda and on coral.
In both cases bubbling occurred. John colleaed some of each9f the resulting gases.
In both cases.t he gas tutted limewater cloudy u)(t put out fires,muickly. How could
such different substances as Wiking soda and coral both produce gases whk.h.react.
the same wajf?

. '..-.,..

Remediation: (1 )..Tko answer this check , .the studenrinust recognize tbat the two-
test results suggeS(strongly that the gasi is the' same' in both Cases. See queMion 3-20.
(2) Thstudetit must al ). recognize that when different reactants produce the same'
products, if'..is likely thal they are. compoSed of similar materials or at least shag'
some of...tife same kinds .of substances, See question 4-16. (3.) e4heck the student'S
*aver to Serf-Evaluation 3-7.. 14) Suggest, if' necessary', that he do Excursion 4-,

:whiCh. focusizs on the 'concept of this ohjective.
,

..

^
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Names gases On the:basis of test results. 01

The student classifies each of four sets of properties as Characteristic of carbon diox-
ide, of hydrogen, of air, or of an unknown gas.

Student Action: Matching carbon dioxide with the characteristics Of turning phenol

red to yellow, making limewater cloudy, and nth supporting combustiOn; air with
,the characteristics of not changing either the phenol red or limewater, but support°
ing Comhustitn; hydrogen with the characteristics of not changing phenol red or
limewater, but exploding in a flame; aiul the unknown gas with-the characteristics of.-
turnijtg phenol red clear, not reacting with intimater, 'and not supporting combustion:

A: .1. carbon dioxide, 2. air, 3. hydrogen, 4. unknown
B:- 1. air, 2. unknown, 3. hydrogen, 4. carbon dioxide
C: 1. air, 2. hydrogen3. unknown, 4. carbon dioxide

Performance Check A: Samples or,air, hydrogen, carbon dioxide, and an unknown
gas were tested. The reWts are sbown in the table below. List the sample num=
hers on your' paper.' After each number write the naMe of the gas in the sample.

GAS. TESTED

SAMPLE

1

3

4
-r

PHENOL RED

turns it yellow

no change
_

no change

turns it clear
_

TEST RESULTS

LIKWATER

turns it tloudy

change .

-no change

no change

BURNAG MATCH

puts it out

keeps it burning

explodes .

puts it out

Remediation:. (ft Have the student review this item- 'oreterring to his ansWers to
questions, 3-13, 3'45, 3;1 7, and 3-21. This may also give the student a chance to
see the' application of his notes to solving peoblems in sience,- (2) Check his answerS.

to Self-Evaluations 3-5 and 3-6.

Names the reactants and product's in a chemical equation.
. -.

.

. ., .
The' student classifies components of a chemical reaction as either reactants Or----- ,.,
products.

Student Action:. Naming those substances written to the left of the yields symbol.

(-4) as reactants and those substances written to the right of the yields symbol as'

products.
A: I . hydrogen and calcium sulfate

2. caldum and sulfuric acid
B: 1 . sodium sulfilte and silver nitrate

2. silver sulfate and, sodiuM nitrate .
C: .1. hydrogen hitratevild cadThium sulfide

2.. hydrogen sulfide aitd cadmium nitrate

a

1 3



Performance Check A:
1. Name the products in the reaction below.
2. Name the reactants in the reaction below.

calcium + sulfuric acid -4 hydrogen + calcium sstfte

Remediation: (1) This convention is discussed on page 36. After a review of j.iage
36, you may want to give the student other examPles such as the' following:
nail + blue solution,-4 copper coat +.clear solution, nail + water-4 rust + water,
(2) litwo.the student!eview his answer to-Self-Evaluation 3-4.

Writes Li word equation for a etiemical reaction.

The student applies the conventions for wdrd statements for chemical reactions.

Student Action: Writin a -word statement for a chemical reaction in which the
produots are written:to the right of theryie/ds symbol and the reactants to the lert of

. it and 'each of the products and each of the reactants is linked by a plus symbol..
A: calcium carbonate hydrochlOricacid -4
calcium chloride + water ±.carbon dioxide .

B: sulfuric acid 4 lead 74 lead sulfate + hydrogen
C: sodium sulrde + silver nitrafe silver sulfide + sodium nitrate

AO`

..Performance Ch : Write a word statement for the following chemical reaction.
':Calciurn chloride, water, and carbon dioxide are formed when calcium cat-ix:mate

reacts with.hydrochloric acid.

Remediation: ( I ) A .student might miss this simply because he does not know that
.a word equation such as "shell + hydrochloric acid .4 carbon dioxide" is called a
word statement.% Check by reviewing hivesjionse to Self-Evaluation 3.-1). If nee-

-vssary, define Word statement for him. This is introduced on page 32.. (2) Give an
alternate check as a review or use.new examples from the core.

Selects gdses and things made of matter.

".1

The student applies the concept that gases are matter.
. . ..

Student Action: Labeling as matter anything which he labels as gas.,_---
A, B, and C: For any (1 'after ,41 word there must be a correspon ing M.
It is irrelevant to this objective, whether the Atudemt identifie's the -lanes

it

correctly as gases.

Performance Check A: Copy the list of worth below onto Your answer sheet. Place
a G, after the things which are gases. Place an M after those things which are matter.
You may place both a G atid an M after a word. )

I. Ice
2. Oxygen

4



..

3. Wind
4, Air

T 5. Carbon dioxide
, I

Remediation: (.1,) This .coneept, was develoied in dhapter 2 'and n4iied doWn .in"
Activities 2-7 'through 2-11. () After the stildent has reviewed these'activities in
hisRecord Book, ask him why .the bag weighed loss aftOr the .gas.escaped than-before., '.

(3) Compare hiS"insWer'
is.defined asmatter.

Core
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Selects reactants which. contain a common matter particle.
.40

The student applies the concept that when a set of substances produces. the sable
product or prodikts when reacting with the same reactant, there is evidence that the
set of substances all contain a common matter particle.

Student Action: Selecting the reactants.wbjgh react with a common reactant to pro-
duce the same product as those which are rilOsi likely to contain similar matter
particles.

A: The red solid and the amber solid
8: Colored solutions B and C
C: Golorless.liquids A and C

Performance Check A: Louie did the reactions below which involved hydrochloric
acid (HC1)..

I. red solid + 1-1CI greentsh gas (1) + colorless liquid
2. orange solid + HCI greenish gas (2) + colorless liquid
3. yellow solid + HC1 yellow solid (3) + Colorless liquid,
4. amber solidc,+ HCI greenish gas (4) + colorless liquid

He then tested the gases Mid collected the data below.

GREENISH GAS BURNED ODOR COLOR IN TARTON SOLUTION

4

.2.
,

4

slowly

exploded

sloWly .

. sharp

none

sharp
,

pink

blue

pink
_

r

.

Which of the solid relictants red, orange, and amber in the reactions above.
probably contain similar matter particles?

'Remediation: (1) This test item is based on Activitil 3-21 through 3-25. Havelhe
student review that section with this performance check available, and see if he can
find the paallels. You can pair students and let them review the section together
or6review this,section with the individual student. (2) Suggest that the student do
Excursion 3-1, which is an application 'of Activities.3-21 through 3-25.. Those are''
.niore concrete operations than this performance check and therefore may be easier
to understand.

45
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Selects a situation using a control.

The student classifies as -a'. control that portion of the samPle tO be' testedwhich ,is
subjectad, to all the eXperiMental conditions except the variation of the-yariable,
being examined. .

..
-0* Studeret-Agtioh :Skcth1 the'one sititatibilltrAwhich -aamtrolsa mpleAisvreRent..--

A: .d
B: a

.C: b

PerforMance Check A: Select any of the procedures below in which a control is
used

a. Kai! put a solid into a beaker of water. She heated the solution to increase
the speed at which the solid dissolved.. The solid dissolved.
b. Ron heated solid, blue copper sulfate.. It turned white, and something that
looked like water, came out of the test tuba. He didn't have any plain water,
but he had a colorless salt solution handy. He added half the salt solution to
the white crystals to see if it was water that had been given off. They turned
blue.
c. *Bobbie .wanted to see if a new. plant food she bought really worked. She
added the plant food to one tray of tomato plants which she watched grow.
The tomato plants grew very Well.
d. Cathy wanted to know whether beans c'ooked faster covered or-uncov-
ered. She opened a can of beans mid put half the beans itito each of two
aluminum pans. She turned both burners to the .same temperature. She

covered one of Itie pans,. The other she left uncovered. The covered beans
cooked faster.

Remediation: (1 ) QueStion the student about the various incorred 'choices.' How,
`for instance, does Bobbie in 02-Core-I 4A, part 'c, know that the plants grow better
with the plant food? ( 2) Check the responses to the Che luip on page 47 to see.if the
student practiced determining controls. (3) If Hie student has not done Excursion
4-1, suggest that he do so and then recheck him, using an alternate performance check.

..
Gives the definition of control.

The student recalls the definition that a control is a sample 'equivalent to the sample 02
. being tested and to which all the experimental conditions are\apphed except the va`ri-

.at ion .of the variable being studied. . . \ ore\

Student Action: Responding with the effea of the definition above.,

Performance Cho& A: In an experinumt, what is a conirol? 15...

re
14

,Remediatiun: (1 ) This*concupt is used-often in the core and is explicitly stated in
the last half of part I), Excurskm,4-1. (2) Have' the student look at situation. 2 of
the Checkup on page 47 and then try to write a detihition of control.

4
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States.why controls are used in experiments.

The student recalls that a control is used in an experiment to helpidentify the vari-
able which is most related to the results of the experiment.

Student Action: Responding in effect that a control is usid to make sure which
variable is most related to the results. -:
PerforMance Check A: Why is a control used when an experiment is being done?

Remediation: Expect a wide range of answers stating the essence of the idea. (1)
Have the student review the series of activities' beginning with Activity 4-12. (2)
Then ask what information he gained from using tube and nail number 4. or what
inforination he would not have if tubeand nail 4 had not been included in the activ-
ity. (3) If You feel that the student still does not have the concept, suggest that he
do Excursion 4-1, pages 389 and 390. Then reassess the objective, using an alternate

. performance check. (4) Have the student review his answer to Self-Evaluation 4-11.

Tells how to identify matter particles in.an unknown substance. -

The student recalls that matter particles in a substance can be identified by using
chemical tests on the substance.

Student Action: Stating in effect that matter particles can be identified by chemical .
tests.

Perfoemance Check A: You are a famous scientist. A friend wants nu to find out
what matter particles are in an unknown material which haS.never been studied 'be-
fore. What would you need to do to identify the mattee particles in the unknown
material?

Remediation: 41 ) Have the student revii:w how he would find out if hydroien (H2),
carbon dioxide (C01), iodine (12), or copper (Cu) arepresent in a,substance. Ques-,
lions 3-20, 3-33, 4-35, and 4-33 are critical operational definitions. (2) Have him
check 'his answer to Self-Evaluation 4-2.. (3) After the studAt. has reviewed the
material, you might show him a cryklline solid on the stock shelf and ask how he
could find out whether it contains H2, CO2, 12. or Cu.

Core
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Seleets a cdclusion consistent with the given data.

The student e assifies the matter particles in solutions by 'their reactions with the
Apecified indica

Student Action: Selecting a conclusion consistent with the given data.
A: c
B: d
C: b



Performance CheCk A: Theron blue turns, pink if )( matter particles are present:
Beaten orange tura.green if Y matter particles are present, Theron blue 'solUtion is
put into four test tubes. Braten orange 'solution is put into four other test tubes.
A small amount of,solution 1, 2, 3, or 4 is added to each sample:of braten orange
and theron blue. The results.are shown in the table below.

SOLUTION ADDED THERON BLUE
,

.BRATEN ORANGE.'
.-t-

1
. .

turns pink no change. .

..._

2 no chanie turns green

3 no change
f

no 'change .

4 turns pink
, .

1 turns green
,;

Select any of the following which agree with the data in the table. .
. 4. Solutions 1 and 2.contain the same matter particles:-

b. Solutions 1 and 3 contain Y type matter particles.
c. Solutions 1 aritd 4 contain X type matter particles.
d. Solutions 2 and 3 react with theron blue.
e, Solution 4 Contains just. X type particles.

Remediation: (1 ) This item is based on the use of indicators to show the' presence of
substances as is the case with phenol red. By the process of elimination, using
the data in the table and the suggested answers, the resUlts should be evident. (2)
Have the student review the answers to Self-Evaluations 4-5 and 4-7. Thi,guestion
requires such a high level of abstract reasoning that extensive femediation may pro-
duce more frustration than it is worth.

Decides whether the number of kinds of matter !particles. is equal to the kinds °of
'matter.

The student applies the concept that the number
o cies is less thiiii-the number of knoWn materials.

of different kinds of matter parti-

Student Action: Stating that there are fewer different kinds of matter particles than
Of known materials and citing in evidence that many of the materials he has tested
contain the same matter particles.

PerformanCe Check A%Nripose that the total number of different Materials is
ktown to be one trilliait

the number-of different kinds of matter particles more than, less than,
or equal to one. trillion?
2. What evidence supports your answer?

Remediation: (1) Have the student check his answer to Self-Evaluation 3-1 1. (2) Ask
,

him how many things he found that contained copper, iodine, and calbon dioxide:
What does theexistence of different kinds of matter, each egntaining the same matter

re
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particles, indiCate to hiV (3) If he proposes a reasonable alternative to the forma-
tion of materials by thecombination of elemental particles, have him write it down.
He should return to his alternative after doing Chapter 8 and tty to defend it then:

Recognizes the implication of the same product from a set of substances reacting
with the same reactant.

The student applies the concept that when all-Of a set of substances produce the
same product when reacting with the same reactant, that is evidence thaPall of the
substances in the Set contain a common matter particle. . .

Student Action: Stating that the data imply that vinegar, hydrochlori& acid, and
lemon juice 111 contain a coMmon matter particle.

Performance Check A:What.do the reactions below indicate to you about.the.make-
up of the three solutions? . ."

hydrochloric acid (solution) + seashells -4. carbonic acid
leloon juice (solution) + seashells 4 C:arbonil.: acid
vinegar (solution) + seashells carbonic acid

Remediation: ( 1 ) This is-7a difficult question that is answerable only by taking a con-
cept developed in the chapter and Adding to it a concept from this excursion. In the
chapter, the. idoiixpressed is that the products of a reaction come froni all the reac-
tants. Questain:.tbe student to see whether he understands this idea, or suggest that
he review FigUi.643-2, page 32, and the paragraph above it for a clue. In the excui-
sion, the student is asked in each of two cases to keep the liquid constant and check
for the presence of one of the contributions to the CO-) particle from withiiv the.
solid. In the case of this question, the solid is kept constant and the student is.asked
to find a common contribution from the liquids.. (2) A good renwdiation for this
objective woulVe a review of Chapter 4 where these ideas are developed.

Exc
4-1
1

Selects the variable to be studied.

The student applies the concept that in an experiment there is a factor, whose varia-
tion is being studied asa result of changes in the independent variable.

p.

Student Action: Selecting the variable to be studied..
A: Tire mileage
B: Tooth decay
C: Fading of the paint",

if.

Performance Check A: There are many variables in the problem below. Name the
variable which changes because other things are changed on purpoe.

, Problem: A tire manufacturer wants to know which of three kinds of cord material
.;

will help his tires get the best mileage.



I
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Remediation: Review pages ,383 and 384 and, usit4 the prOlem.investigatO ihei-O;
have the sfudent identifY the variable which changes because other: things were
(lunged on purpose, I)

Names factors to be controlled other than 'the independent.variable.

The student applies the concept that in experirriVeal ,situations there are factors
other than the independent variable whose variation Must be controlled if the data
are.to be interpretable. r. Exc J'aow:
Student Action: Naming two factors other .than the independent .variable whose
variation must be ontrolled.

A: Two,such as the following: (1) the type of gasoline, (2) the oar used to
c

test the gasoline, and (3) tVrefinining process. .

Two, such as the following: ( I ) the rype of shampoo base, (2) the manu-
facturing process, and (3) tire seriousness, of the dandruff problem on which
the testing was done
C: Two, such as the following: ( ) the type of shoe, (2) themanufacturing
process,-and (3) the testing conditions.

PerformanCe Check A: In the following probkm, identify at least..tw les ..

which must be kept constant if the experpnent is to have usable resul6), .

, ProbleM: A gasoline refiner wants:to know which of three additives will cause his
gasoline to give the best mileage.

Remediation: (1 ) Give the student an...eXamplo in which .two or more variables are
uncontrolled. To use Performance/Check A as an example, suppose that the additives
were the same but were used in a Volkswagen. in a Mercury, and in a Cadillac. The

olk s w age n gets 25 miles per gallon, the Mercury gets 15 miles per gallon. and the
Cadillac gets 10 miles per gallon. What is the effeet 'of the additive on mileage?
How could you modify the experiment to get some Meaningful results? (2.) Have the
student revieW this excursion. (3) If he still misses this item, he may not be ready
.for this level of abstraetion and it will simply take time before he is able to uhder-
stand the concept.

Remerbers a sensitive test for iodine..

he student recalls that a sensitive' test for iodine/ involves ( ) adding a chlorine
solution and mineral oil to a solution of a. compound which may contain iodine
and (2) shaking the resulting mixture well until the released iodine turns the'mineral
oil pink.

Student Action: Responding with the chlorine solution-mineral oil test for iodine,

Performance Check A: In Excursion 4-2, you learned :i new,more sensitive proce-
dure for detecting the presence of iodine. Describe the main parts of thitt proce-
dure. If you would like to review the less sensitive procedure, you may look at ,page
55 in your text.

. rt,
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Remediation:" Have the student look at .his answer to question 5 for the 'results Of .

mixing iodine and mineral oil and at question 11 for the results of mixing chlorine.
'solution and iodine. . i

Explains identical products.from different burned substances.

The student applies the concept that .a set of substances reacting with the same reac
tant to produce the same product is-evidence that all of the substances contain cer-
tain of the same elements.

Student Action: ReliPo4nding to the effect that carbon is found in many substances.

Performanpe Check A: In Excursion 4-3, you burned turpentine, Styrofoam, and
wood. Ea6 produced soot (carbon), carbon dioxide gas, or both. There are thou-
sands of substances in the world which produCe these same results when burned.
-What conclusion about the contents of these substances can you make?

Remediation: ,Review the reaction of nitric acid on the nail coating as l'ecorded in
Table 4-3. This excursion i.:(traliplication and expansion of the ideas developed
through question 4-16 in the Core, namely, that when thesame substance is produced
from reactants, the reactants contain similar substances.

.,
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-Chapters 5 anci, 6

Excursions 5-1 thru 6-3,

Performance Check \
Summary Table

Objettive'Number
.,

'ObjeCtive Description' . - ... ...
.

_

03-Core-1 . .

t
Recognizes the relationship between matter and elements

03-Core-2 States the term f2r substances made up of a single kind of atom
.

03-Core-3
.40'

' Names the matter particles which compOse all elements ,

03-Core-4 ,

.

Seects the diagra that best represents an element
... _

03-Core-5
.

.
Recogni th omposition of matter -

.

03-Core-6
.

. ,

Recognizes the nuntber of kinds of atoms for each element
.

.

.

03-Core-7
,

States the number of substances which cannot be broken down by chemical means.

.

.

03-Core-8 Draws and-explains a diagram of an element .

03-Core-9

.
k

States. how many kinds of atoms are represented by the syrnbol for an element

,

03-Core-10 Selects the comp formula for a stated nut and bolt combination
, .

- 03-Core-11 States the number of particles represented in fokmulas
.

03-Core-,12
\ .-

Interprets the numbers in a chemical formula,

,

..

()3-fore-13
.

'tates the number of different kinds of particles represented in a formula

03-Core-14 ''

,..

W -tes the formulas for the pin-button combinations given
1

.
-

03-Core-15 .

\
Uses be.conventions-of chemical formula writing

03-Core-16

.

States whether or not a formula contains information about the ordering of atorns
I.

'

03-Core-17 Indicates the number of different kinds of atoms that may be in a substance ,f
a/Core18 *Explains why many substances but few elements are known .

41 ,
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A *

1

Objective Number
.

. ,

-ObjectivefDescription .

. .
.

03-Core-19 Explains how all substances can be made from only about a hundred elements

03-Core.--20

i
States the term for mixtures of solids dissolved in liquid

.
03-Core-21 .

p
Namesathe propess in Which solids disappear into a liquid

-
.

.-
,

.

.

03-Core-22
.

States whether atoms are created or destroyed in torming solutions
_

03-Core-23 - Decides whether all parts of a solution Contain a dissolved substance . . .

. .

03-Core-24

. ..

Heats a substance in a test tube properly
,

'
03-Core-25 ,

.,
. i-,

States what happens to atoms in achemical reaction .

03-Core-26' Explainnhe lack of reaction of two elements heaied to9ether

03-Core-27 Indicates whether atoms are created or deStroyed ii.chemical reactions .

03-Core-28 ',Describes a test for the completeness of a reaction in which 'a solid forms .

: 63-Core-29 Recognizes the relationship of reactant-product masses. -

03-Exc 5-1-1
,

,

Selects fac,torsinvolved in naming elements , . .

_

03-Exc 6-1-1 Calculates the nurnber of particles of solute in a sampleof aliquid

. 03-ExC 6-2-1 Recognizes when a cheinical reaction has occurred -: .

03-Exc 6-3:1 ' States a test for determining whether the atom§ of a reagent are tAecl. up -ih a chemical
, _

,
.

. ,

reaction . . .
1.

.

01-Core-2R

.. .

States what to do if chemicals spill on someone.
,

01-Core-9R
.

Selects statemerts taken from the iSCS particle mo el
. .

5".4
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Objective Number '
.

. .
.

Objective Description .. -

.
.

..
.

,

-
.

.

.

. , i

01-Core-1 1 R
1

Selects.characteristics of.scientific models
.

.

.

..

. .

01-Core-13R . States two things a Scientific model does , ,
.

. . .
.

01 tore- T5R

_

Indicates that all matteris made Los of particles
.

.
.

..

.

.

.

01-Core-2:4 thru 28R
.

.
..

(Student's responsibilities) , 4 _ . .

.

.

,

,

02-Core-OR
iv

Selects examples of operational definitions

.

.
.

.;
.

.

.,

02-Core-10E1 Names the eeactants and products in a chemical equation
. ,

.

.
.

.

02:Core-11R
._

Writes a. word equation for a chemical reaction

02-Cdre-14R.

._ 0

Selects,a siplation using a control
. ..

_

,

...

.

.
. 1

02-Core-14R
..

*States why controlt are used in experiments . .

.
.

, ,

.

.

-
.

: .

,
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Recognizt the relationship between matter and elements.

The student applies the concelit that all that which its matter is made up of elenients
or combinations of elements.

Student Action: Designating all entries labeled as being composed of Mafter as also
being made.up olelements or combinations of elements. For every M there must be

a corresponding E and vice versa, The validity of_the material composition of any
entry is irrelevant to this objective.

,

Performance Check A: Copy the list of wordsbelow onto your paper. Write E after
those things which are made up of olements or combinationS of elements. Write M

after those things which are made up of matter. You may put am E and an M after

the same .word.
I. Window glass
2. Leather
3. .Wood
4. _Space
5. Light

Fit:mediation:. (1) The studtnt must 'first recognize that all substances are niatter If
he then recalls that'all matter is made up of eleinents, this question can be answered.
Ask rof sonic examples of matter in the room: If responses,are not forthcorning, the
problem is that le student does not equate matter with substance. (2) In that case,
ask which of theitems in the performance check he could measure with a balance to
find their mass. Ask him what we call things that have mass. If-he can't answer, have
hini-do Excursion 2-3 to establish that all matter has mass. (3) A review of page 59
should help-trim to understod that all matter is made up of elements or combina-

tions of them..

4411

States the term for substances made up of a single kind of atom.

The s,tudent recalls that vlements are substances made up of a single kind of atom.

Student Action: Responding with the term element

Performance Check A: What term is used to name a substance Jnade up of one and
. only one kind of' atom?

Remediation: Refer. the student to page 59 of' the text, whert this information is

given.

03
Cbr

'Names the matter partiefeg which compose all elements.

The student recalls, that atoms art' the.particles wirieli make up an element.

Student ACtion: Reqlondiqg with the term atom.
. .



.

Performance Check A: What is the name of the matter particles which make Up ele-
ments?

.

Remetiation: This piece of information can only be learned by memorizingit. The
fkt that atoms make up all niatter is stated in the final paragraph .of page 59.

I Selects the diagram that-best represents an element.

The student applies the concept that an element is composed of one'and only one
kind of atoni. tit

Student Action: Selecting the diagram which uses only one symbol.
A: b
B: d
C: c

Perforinance Check A: Each different shape in the diagrams below rep sents a dif-
ferent kind of atom. Which diagram best represents an element?

Diagram a DiagraM b Diagram c Diagram d

-Remediation: ( I ) First find out if the student, understands that elements are 'made
up of one kind of atom. You may have him reread page 59. Ask if the symbols are

alike 'in any ol the examkles, as atoms are all alike in any given element. (2) Re-
. ferring to page 83, ask the student to use Figure 6-1 to get the nuts and bolts that

would represent the ol lent lead. (3) -Have the student, review his answer to Self-
Evaluation 5-1.

\LI

ore
4

Recognizes. the composition of matter.

The student appliesthe concept that all that which is matter is made up of atoms.

Student Action: Designating all entries which he has labeled as being made up of
atbms 'as being yomposed of' matter. 1,91 eVery M wltich f011ows an entry, there
must be a corrOponding A, and vice versa. Tile validity of the material composition
of a particular entry is irrelevant 'to this oyiktitte..

5 9
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Performance Check A: Copy* the list of' words below ofito'yoUr paper. Write M after
those* things which are matter. Write A after those things which are made up of
atoms. You may put both an'M and an A after ki word. `.

c 2. You '
3. Ideas
4. Breath
5. Cloth

Rernediation: ( 1) Have the student-review' the assumptipn that matter is made up of-

-atoms (parades) as presented on page 7 and in Excursion 1. (2) He may have for-
gotten th,e universal application of the concepts that if something has' mass it is
matter,and all matter has mass: Discuss this if his 'weakness lies here. If he has- a
mistaken understanding ot'what constitutes matter, suggest-. that he review 01-Core-1 7.

V.

Recognizes the number of kinds of atoilps for each elemeni.

,
The student applies the concept that there is a unique kind of atom for each element.

student Action: 4spondihr with the number of elements given As the number .of
kihds of atoms.

A: b

B: d
C: a

Performance Check A: John has samples bf 21 different elements. According to the
model you and Iggy developed for matter, how niany different kinds of atoms does

John. have?-
a. About 6 or 7
b. '21
c, 42
d. Several billion

- e. IrnposSible to tell

Remediationr. (1) Ask the student to describe his eoncept of an element. (2) If he
does not have the concept that the kind of particles is unique to an element, have
him review page 59 with particular emphasis,pn the final paragraph. (3) Have him
exillain how many elements are represented by the answer he chose for this per-
formance check. If he said that it is impossible to tell the number of kinds of atoms,

discuss why it is possible to tell.

03
Core

States the number of substances which cannot be broken down by chemical means.
j

The student recalls that there are about one hundred substances whiCh cannot be .
broken down into other substances by ordinary chemical means.

0
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Student Action: alaarm. the oplion which states that there are aboy,t ong,hundred
elehentary substances.

' A: d

B:
C:.

Performance Check.A: How many materials are there that carinOt be broken down
intO other materials by chemical means?

a. Abont 5 .. '

., b. AbOut 90,000
c., About 2,000,
d. Aboilt 100: ...

Remediation: (1) Check to see it the, StUdent recognizes this definition of element.-
Faulty definition is the Most likely reason for error. (2) It .may be that he .knows
what an 'element- k., but..has forgOttew how. many there are: (3) Have him check his
ansvier to Self-Evaluation5-i. ,

Draws and explains a diagram of an clement.
,.

The student applies the concepts that atoms are matter particles and that an element
is coinposed'of 4,single kind of matter particle.

-
Student Action: Drawing small particles, reasonably identical in siZe and shape, and
explaining that an element is composed of a single kind of particle of matter.

performance Check A: Draw a diagram which shows what you wouldexpect to see
if asmalfpi&:e of the element silver .werelnagnified enough for you to see t4,0..atoms:
Explain your diagram..

Remediation: If the student's representation of' atoms are different insize or shapei,
aSk him how the atoms (particles) of amelement arc. different from thoge Ofra chcrni
cal combination. If' he feels that variation of' particles does not make an-9 difference,
refer him to page 59 where the idea of uniformity is established.

'. --s' ' .

States hOw many kinds-of atoms are reprejenk. y the °symbol for a'n clement. '
. . ..

. , .
, . . . .

. . . ..

The studen applies ..the coAcept that the symbol for an eleMeht stands for jitst'one ,
kind olcatotn. . ...

Student Action: Responding that the given syrnbol represents asingle kind Of atom..

Performance Check A: In the formula for calcium chloride (CaC12), Ca is the symbol
for Abe yent catcium. How many kinds 'of atdms does the syMbotca Stand for?

Remediation: Have thistadent check his ansWeitO qUestion .5-2 and rethink how he
arrived at This answer., %This forces hinifirlakifibiher lOok at the 'table, Which ,

61.0



should make-it clear to him that each,chemical symbol is unique to an elernent.Have
. the student check his answer to Self-Evaluation 5-5.

t

Seltqs the correct formula for a stated nut add bolt 'combination.

The student applies the conventions for stating a chemiCal formula.
I I

Student Action: Selectinfi the formula in which 'the symbOl of each element in the
combination is shown and the numberlif units of each kind of particle present.in
conabination is either indicated as a subscript after the symbol of the particle to
which it refers or not shown if there is only one unit of that particle in the combina-
tion.

A: c
B: b
C: a

Performance Checl A: Iggy has a nut and bolt combination made up Of two long
bolts(130), one yellow nut (Ye), and four green nuts (G.r). Select the formula below
which fits Iggy's combination,

a. 2BoYe4Gr
4 b. 2BoYeGr4

c. Bo2YeGr4.
d. Bo2Ye4Gr2
e Rn YeGr_ _ _ 2'

Remediation: This quegiOn it 4 summary of chapter 5. Questions 5-27, 5-28, and
5-29 could nOt have been .antWered ,without thit concept of formUla statements.
Have the student review this que,stion with his answers to questions 5-2 1- through
5-29 before him. If the student selected any of the formulas with a prefix number
(coefficient); have him review the paragraph following question 5-26 on page 68:
Also, have him review his answer to Self-Evaluation 5-7.

**4

.
States the Romber of particles represented in formulas.,

The student applies the concept. that in a formula, a symbol represents a single parti-
.Lle of matter and a subscript after the symbol eased to indicate the resence of two
or More particles of that type. ..

Student Actiom Responding correctly' in at Nast three of the four cases 'with the
sum of th6 subscripts, having assumed any unwritten subscripts to be one.

A: J. 5, 2. 4, 3. 5, *4. 2

B: 1. 5, 2. 4, 3. 2, .4. 4
C: 1. 3, 2, 5, 3, 2, 4. 5

Performance Check A: Don represented four combinations of two kinds of nuts .
(Re and Gr) and two kinds -of bolts (Ye and 131) by the formulas given below. Write,

the total number of parts represented in each formula.
I. GrRe2B12 2. Gr3Ye 3 i Re3Ye2 4. GrBI

1 6
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Remediation: This-is an application of question5-24. The student. should review
the textual material leading up to this question'. Have him check his answer to
Self-Evaluation 5-6. 7' t

Interprets the numbers in a chemical foithula.

The student applies the conventioiis.of-numeration in a, formula, that a subscript fol-
lowing a synibol shows the number of Particles of,that kind *sent in one unit of
the combination, that the coefficient represents the number of units ot' the combina,
tion, aod that the mathematical product ot' the coefficient and the subscript is the
topl number of particles of a particular kind in the total combination,

Student Action: Stating correctly at least two-of the three following numbers': the
number of a particular kind of particle in each unit, the number of units of product
shown, and the total 'number ot' particles of one kind in the number of units statecl.

A: 1 . 5,
B; 1. 3,
C: I. 4,

2. 3, 3: 6
2. 2, 3. 4.
2. 3, 3. 6

a

Performance Check A: Jim used the symbols BI -for long bolts-and Sq for square
nuts. When he put a pile' of nuts and bolts together in a certain way, his.combination
was 3BI2Sq5. ,

I: How many square nuts werein each unit of the combination?
2. How many units of the combination did Jim Make?
3. Flow many long bolts were present in .the total number of units of the
combination formed? .

RemediatiOn:. Have the student. read the last two paragraphs on page 68 and:Check
the corectness-;'of !kis answer to question .5-27. If this question is wrong, try more
examples of problehus of this type for practice.

States the number of different kinds of particleS representedin a formula.

The student applies the rule that the number of kinds of particles represented in-a
chemical formula is the same as the number -of different atomic symbols.

Student Action: Stating the number of kinds of particles represented in the for-
mulas., .

A: 1. 3, 2. 2
B: L2,2.3
C: 1. 3, 2. 2

4

Performance Check A: Using your knowledge.. of .symbols, formulas, elements, and
particles, answer this question. flow many different. kinds of particles are in each ofL
the following formulas?

I. KiMnF6
2. OsCI4

63
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Remediation: If the student muffed this one, he hat missed the idea of -the' notation'.
'of atoms expressed in the core. The idea of notation is the basis for all of Chapter 5.
Be sure he isn't confuSed because many elenients have two-letterinstead of one-

..

letter symbols. Relating the ideas of Chapter 5 to the real world.of atoms is done in
responge to questions 6-30 and 6-31. Have the student review the ankwers to these
two questions and then try an alternate form Of this performance check.

14

Writes-the foiniulas fOr the pin-button combinations given..

The student applies the conventions of writing chemical fopnulas.

Student Action: Writing formulas for the pin-button:,/cOrnbiriations given so that
the elements present are represented sequentially, iri)any order, by their symbols and
if the number of atoms of an element in the combination is greater than one, the
number of atoms is denoted by a subscript after the symbol of the element to which
it Vers.

A: I . PiTr2, 2. PnRo2
B: 1. PoRul, 2. PiSc2
C: I . HoTr2, 2. PiSq3 4

./

Performance Check A: Using the key shown below, write the formula for each .of
the two pin-button combinations pictured. 11

4.
KEY

,

17

-ODD
0---1-

0

.

P
i

Pn

Ro

Tr

Remediation: This check applies the principle of symbolization of nut and 6olt corn-
binations and represents an intermediate step from symboliling nuts and bolts to

-symbolizing atoms. Show .the student pi-ctures of nut and bolt combinations. -I-Iave
him review pages 68 and 69 and Self-Evaluation 5-8 and his answer.

Uses the conventions of chemical. formula writing.' .

The student applies the conventions of chemical formula,writing by using the proper
symbols and by placing the number of specific units before the symbols of the par-
ticks in the unit and the number of a specific type of particle within a unit as a sub-
script after, the symbol that represents the particlo.

,
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Student Action: Wri...tiaa number and' )/nihol description of the reactiont
A: 3Wi + Pi + 3Bu + 3Tr + 3BuWi +,PiTr3
B: 3Pi 2Wi + 4Bu + 3Tr + 2WiB + 3PiTe
C: 6Bu + 2Pi + 3Wi + 3Tr + 2PiBu3 + 3WiTr

The order of the reactants and products is immaterial a0ong as the reactants are on
thd left of the yields sign and the products are on the right. The orderivg of symbols
in compounds is also immaterial, For example, A3B and BA3 are both to' be con:
sidered correct.

...Perfor nce Check A: Descripe the reaCtion below in. terms..of syMbols and num-
bars. e keY shows the symbols for the pins and buttons used.

C=r+ 011) +
0-11. /1

4

90' -

KEY

Cirg
(L)

Pi

.Wi

Bu

Tr

RemediatiOn: This is an application of the nut_s_and. bolo problems done in ansWer-
ing luestions 5-27 through 5-29. Have the student repeat those 4Uestions, thinking
of pins and buttons in place .of the nuts and bolts. Have the student review Self-
Evaluation 5-9. If the student writes, for example, Pi2Bu6 when he should have
written 2PiBu3, ask him how manY combinations he has.

.4.
.

States whether or not a formula contains infnrmation about the ordering of atoms.

The student applie* the concept that a chemical (molecular) formula states only the
elenknts present in a compound.

Student Action: Responding in effect that a chemical (molecular) formula does not
tell the order.in Which the parts'(atoms) are combined.

Performance Check A: Bo211xSq2 is the formula for a nut and bolt combination.
What does the foimula tell you about the order in which the parts are combined?

4 65
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Remediation: Give the student. the formula BoSq3 and the pketure below, and ask

. whether the' formula pr the pictdre shows the order or spacing of the nuts. This is

covered by question 5 5 and inl-SelfrEvaluation 5-10.

1r

Indiates the ntimber of-different kinds of atoms that m'ay be in a substance.

The student appliei tilt concept that it is possible for a.substance to be corpposed of
,s

one or ,more kinds of atOms. .1
.

Student Action: ma, the choice which ,,includfs all three or ali;of the ntimbers
giVen. ,

A, B, and C: e or a, b, and c .,

, r . *
PerfOrinance Check A: Select any of the choices below whiCh will Complete the
sentence: Neal brought a sample of black substance to his scierice teacher. It iS pos-

sible that the substance contains kind(s) of atoms. ,
..

, a. 2 1 , .:

1:

b. 5
c. 1

d. a or C
e. a, b, or c

Remediation: This is an application of the analogy of-the nuts and bolts to atoms.
Check to see if the analogy is understood. "What do the nuts and bolts represent'?"
is a good question to ask. Activity 57.1 and question 5-26 focus on the various corn-
binations that can be formed from a few nuts and bolts (atoms).

3
Core
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Explains why many substanees but few elements are known.

The student applies the concept that all matter_ is composed
elements or combinations of them,

about one hundred

Student Action: Agreqini with the position' that .it is possibl to identify the ele-

mentsin any substance and, in his own words, explaining the vItiriety of knoWn sub-

stances by the many combinations that can be made fronlj approximately one
hundred elements,

A: Agrees with Louie
B: Agrees with Clyde If

C: Agrees wite pert

Performance Check A: Louie was given a blue rock and asked to find out which
elements were in it. Todd said that it Was impossible to identify the elements in the
rock because there are millions of different substances, so there must be millions of
different elements. Louie said that it is possible to identify the elements in anything.

1.. Do you agree with Louie or Todd?
2. Explain why the person you agree with is correct.



Remediation: If the student agreest.with the notion that all matter is made up of
. elements; ask how he explains the thousands of objects that.can be formed froth only .

...4hose elenientsfisted 'in. Table 5-11 This idea is wrapped up' on page 69, but that ,
statement requires that the student accept ttr analogy of the nuts and bolts model
for chemical conibitrations. Hpve the student review his answer to Self-Evaluation

a

Explains how 'all substances can be inadk from Only about-a hundred elements.

The student recalls theconcept that the many known subs4'ances are made from a
small number ot`differeht kinds ot' particles in different coin6inations. .

a

\
Student Action: Sti_AL_giri the.essence of, the coneept that the many'knoWn substances
can be made from a.small.niunber of different kinds of particles in different combi-

.
. nations.

Performance Check A:. You andAggy have developed a particle model.. It Sa-ys that
onlY a small number of differen1 kinds ot' atoms are needed to make. all of the1/4rb.,
stancies we know. How can this be true?

Remediatibn: This idea is stated on page 59 and rephrased.in relation to the analogy2N.
of _nuts and bolts on page, 69. Have the student.review these two pages. Have him -\'
seyiew his answer to Self-Tvaluation 5.-12.

States the term for mixtures of solids dissolved in liquid.

The student classifies a solution as a mixture formed when 9ne sUbstance dissolves
into another.

SIudent Action: ResPonding with the term vlution.

Performance Check .A:- John dissolved saltin, water, instant tea-in Water, and iodine
in alcohol. What are the mixtures John formed called?

kemediatioll: Have the student read the paragraph immediately under question 6-8
and then tell you whether the examples in the performance check are examPles of
.solutions.

03
ore

Names the process in which solids disappear into a liquid.

The student recalls that a solid sitbstarice dissolves, o'r goes itito scilution, when it
disappears in a liquid.

Student Action: Respondiu that the solid is dissolved in the liquid or that the solid
.goes into solution.

'Performance Check A:. When solid sodium- nitrate is. added to water and the two are
stirred, the solid disappears. What happens to the solid?

4. 7
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Remediation: This is an applicatin of the answer the student gave to qtiestion 6-14.

Have him look again at question 6-14, and, if necessary, revieW the activities pit-
ceding this question. Have the student review Self-Evaluation 6-1.

States whether atoms are created cir destroyed in formirttsolutions.

The student apPlies the concept that if the mass of a material Which undergoes a

physical .change remains consta14, ihe number of atoms' in the_material is unchanged..-, .

Student Action.:- Sefeciting the phrase which indicates that 'the number: of atoms is
unchanged and stating the effect of the concept 'above.

Periormance Check A: When 7 grams of solid,,blue copper sulfate are dissolved in

32 grams of a liquid, the solid .disappears and the liqUid becomes bluish. The weight.

,of the solution is 39 grams.
I. The number of atoms present in the 7 g of copper sulfate and the 32
grains of, liquid before dissolving- is (equal to, greater than, or less than) the
'number of atoms present in the 39 grams of solution. Choose the phrage in
parentheses which completes the sentence correctly.
2. Explain your answer.

Remediation: This is an aPplication Of the results, of doing Activities 6-5 and 6-6.

Checkto see 'if question 6-13 was answered properly. If not, have the student review

these activities and the related questionsand the answer to.Self-Evaluation 6-6;

03 .a
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Decides whether all parts of a solution contain a dissolved substance..

The student applies the concept that a-solution is uniform throughout.

Student Action:. ttmonding negatively and in effect that all other samples of the

solution would be the same because solutions are uniform throughout.

Performance Check A: Shelly has a beaker ot; a solution. She tests a 20 ml sample

.of it and finds that it contains a dissolved solid. She says. she cannot be sure if the

reM of the liquid contains the dissolved solid because she has tesfed. only a sainpli!.

'I. Could other samples of the liquid be different%
2: Explain your answer.

Remediation: Question 6-14 requires. an understanding of this concept. Cheek the
student's esponse to the question to determine whether it states the concept that
the crystals must haye spregad throughout' the solution while they were.disappearing.
The idea of spreading uniformly is the subject of Excursion 6-1. Ike student Auld
be directed to this excursion if you see from question 6-14 that he thinks, the sub-
stances which made up the crystals fire still concentrated in the water at the point
where t he' crystals. lay.

,
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Heats a substance in a lest tube pryeily..

T.he student-applies the safety rules for heating a sUbstance iu a test tube.

Stirdent Actior ,. l'ointing.. the test tube away from himMf and other students,. . .

using 30 test tube clamp, movint,, the test tube back and forth in the flame, and.
wearing safety ilosses. , -

. .
, -, ..

N
...Regular Supplies; lead oftrate 1 alcohol burner

, , n

C titp pe'r sulfate crystals, test tube clamp-
4odium chloride 6 -safety glasses,

.

Calcium chloride 6

. . . . ...
Teachr's Note:e As '.)iour cue to check the ctudent's performance:the student Will

yjni or your Aerver to check the amount 'of material ke will heat. 'the obsei:ver.
can,writt down'the..experiMental observations for the stuident twilit tusted as a., .
guise for his observation of the student's safely procedure. ..,

erf or man ce Cheek A: CoKr the bottom .of a- test tube with blue copper sulfate
.crysialS and sodiunrchloride. flavi!. your teacher check the amount' of the-solid you

6

have in the test tube. Use an. alcohol burner and Qy other materials you need, and,.
0.

o.heat the Aibstanee for two Ininutes. List your ob-servatious.
,w

°Retnediatfon: Refer the stwilent la the safety potes on page 81 and to any othef
rules relpting to safety practices posted,about Our room. Point out that these safely ,

practices are.-to,be followed and are not just suggestions,

9
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States..what happens to aiorns in a Lliemical reaction.'
.

.

T.he student aPphes the concept' that a.chetnit:al wa'etiop is a procyss in whiCh ,the
atOms of the rea(!tatit are,recombined ib new 'coinkipatioris',

. p

Student.Actico: Respondinito .the eeff9et that the differences between thepropm
ties of reactants.and the products ,of a .charnical:reaction aredUe to the atoms of th6

°, feactants reeombiningin new combinations.
Se

Performence Check A: JerrY. mixed i blue solution:Ad a cotorless solution and.
.produced a solid. and a green-blue Solution. What ha.pmed to theatoms of the,
.reacta s to make theTroducts so different from the reactants?, ,.

,

.

-Remediation: .To understand this- conceyt-, 'the Student must apply the nUts and,..
halts anala.gy to chemical_ Combinations . as- e'kpress'ed.in Chapter 5, This. is done in
the step described nrkitiestiOuji 67.3.o tilrough.6-3.3. First.aeek io see.i.f.the student
understanas .ivhY he is.lising rikts -Thi.41.-work in .a,hy.pr.Oblems of recom-..,
binations': You-.ntight .qslc thajcpAended question, ','What do anits and holts:haye to
do with cheMicaL:reacti8ns?" I-Ore tfie:stirdent revkwhiS an:s'wer to,S4ajfAi4tUlition.
6,9 . .
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Explains the lack of reaction of two eletnents heated together. .

The student applies:the concept that individual -elements do not necessarily .react

with all other elements..

StudentAction: .Respondin& that he dis4grees with the conclusion and stating in
explanation the notibn that notall elements react with all other elements.

'Performance Check A; Bob was given a sjimple of a white element and a red element.
no.knew that the white element would react*ith. many other elements. Re knew

nothing about the red- element. putthern both into a test tube and heated them,

hut'no reitction took place. Bob decided that the red element wouldn't react with
any-element because it did not react with the white element.

Do yOu agree with his conclusion?
2. Explain your answer.

Remediation: This concept was developed in the series of questions beginning with

6-3 and is summarized in question 6-35: The fact that no lead:potassium or nitrate

iodine is formad is the textual evidence for this,concept.

Indicates whether atoms are created or destroyed in chemical reactions.

The stpdent applies the concept that the number of atoms of an element remains un-

changed during a chemical reaction.

Student Action: Selecting the number of atoms of an elemnent present in reactants

as being the same. as the number of atoms of the element present in the products a
a chemical reaction.

A: a
B: b
C: d

Performance Check A: John prepared the Following reaction.
zinc + hydrochknic acid zinc chloride + hydrogen

If there were 755 atoms of zinc used as reactants, how many atoms 61 zinc are

present in thevroducts?
a. ExAtly 755
b. PrObably 755 plus a few
c. Probably 755 minus a feW

Impossible to tell
e. Either b or c

'1

Remodiation: Ask the student if the mass would change if the number of atoms in

the products was more or less than in the reactants'. If he says yes or does not know..

have him review.or reneat Activities 6-5 through 6-8.

.14



Describes a test for the completeness of a reaction in which a solid forms.

The tudent aPPlies the procedure for determining whether the atoms of a specified A
reagent are used up in a chemical reaction.

Student Action; Responding to the effect that he would add mOre of the other re-
annt and, if no more solid formed, he would know that the atoms of the specified
reagent were used up.

A: -Add more hydrogen sulfide. If no .more black solid forms, the silver
particles are .used up.
B: Add more .sulver nitrate. If no more yellow solid forms, the bromide
particles are uggd up.
C: Add itiore.barinm iodide. If no more cloudy white solid forms, the sul-
fate particles are used up.

Performance Check A: When hydrogen sulfide is added to silver nitrate solution,
the silver atoms combine with' the sulfide Particles to_ form a black solid called
silver sulfide. Sam mixes a solution of hydrogen sulfide with a solution Of silver
nitrate. The black solid forms and settles to the bottom. HOW can Sam find out if
all of the reactant silver particles are used up?

Renaediation: The rationale 'Tor making this sort of test is devel&ped in Excursion
6-3, a short excursion focusing on this concept. Have the student chefk his answers
to Self-Evaluation 6-4, and 675.

Recognizes the relationship of reactant-product masses.

The student applies the rule that in a chemical reaction the mass of the products is
equal to the mass of the reactants.

oat

Student Action: Selecting tlw option that the reactants' total mass is the same as.the
mass of the products of the specified reaction and slalkias a supporting argument
that the mass of the reactants is always equal to the mass of the products in a chemi-

-- cal reaction.

Performance Check A: Jean did-the following reaction.
zinc + copper sulfate -> 16.1 g zinc sulfate + 6,4 g copper

(22.5 g total product)
I. Select the phrase which makes the following statement-true. The mass of
the reactants was (tauter than, equal to, less than) 22.5 g.
2. Since you weren't there when Jean did the reaction, on what bisis could
you answer question 1 '?

Remediation: (1) Have the student review Activities 6-7 and 6-8, as well as questions
6-16- through 6-20 and his responses to them. (2)-Have, him check his answer to
Self-Evaluation 2-3 and explain the correct answer. .

71

03
ore
29

,

4



;4

Ex
5-1
1

. . . -

Selects factors involyed- in narning elements.

The student apPlies thfo, cOncept that\ the wide variety of kinds of names of the
'elements- is the results of many '. factors, not the result of a deliberate, systematic
naming'process.

-

Student Action': -Rejecting the statement that the elements weft systematically

named and selecting any five or more of the other statements.

Performance Check A: The names of 'the chemical elements conic frOm a wide
variety of sources. Select all of the statements below which 'account for this 'variety.

The elements were named_ .
.a. 'by the people who used them.
h. for thepeople who discover* then
c. for famous people.
d. for gods, goddesses, and goblins.
e. for continents, countries, and citi s.
f. by a systematic scientific process.

using Greek or German names.
for their color.
for their odor.

j. for their appearance.
Remediation: Refer the student to the first paragraph. of Excursion 5-1.

3
Exc
6-1
1

Calculates the number of particles of solute in a sample of a liquid.

The student applies the concept that when a suhstance dissolves in a liquid,..the
particles of the suktstanc- e are clistributed evenly throughout the liquid.

Student Action: Determining the proportionate iminber of particles in a.small

saintile and stating in effect that tH*particles of the substance are distributed evel
throughout the liquid.

A: 7,509
B: 5,600

Performance Check A:
.1. 11' 75,000 particles of sodium are dissolved in enough water to inake 100

ml of solution, how many particles of sodium would you expect to lifid in a

104m1 sayple of the solution? ,
..

Sta te .how the particles are distributed in the solution.

si
. .

Remelj tion: (1) Check Table 2 on page .81 of the student'sRecord Book to see
, itN0e , youni of salt for each of the three beakers is the same. (2) If it is not, the

.

student/cartied out the procedures of Activity 1-4 inaccuratelystind ink. sd the idea

of equ'al distribution. You may wish either to reason out why his repo ted results



are impossible and the possible reasons for his error or to have him repeat the activity
and then do step 3. (3) If Table 2 is cOrrect, ask him how the salt was distribt4ed.
Then ask him if the samples in the performance check-were divided into X samples,
how the particles would be divided.

Recognizes when a chemical reaction has occurred:. a

The student applies the rule that a chemical reaction has occurred when two or more
substances are mixed and at least one of the following occurs: (1) the temperature
changes, (2) the color changes, (3) a gas is formed',.or (4) a precipitate is formed.

Student Action: Responding correctly in all cases whether or not a reaction has
occurred in each case and citing the characteristic dunes as tyidence Of such a
cha nge.

A: I. (a) Yes, (b) A solid is.formed.
2, (a) Yes, (h) The color changes.
3. (a) yes, (b) A gas is. formed.
4. (a) No, (b) No chemical reaction occurred.

B: I. (a) Yes, (h) The color changes..
2. (a) Yes.; (b) A solid is formed and th,e color changes.

.3. (a) Yes, (b) Agas is Formed.
4. (t) No, (b) No chemical reaction occurred.

C: I. (a) Yes, (b) A gasis Formed.
2. (a) Yes, (b) The color changes.
3. (a) Yes, (b) A solid is formed.
4. (a) No, (b) No chemical reaction occurred.

Performance Check A; For each of the four situations below, write the number of
the situation and answer these two questions.

(a) Has the themical reaction occurred?
(b)' How do you know?

Situation 1. A colorless solution of chemical A and d colorless Solution of-chemi-
cal B are Mixed. No color change is observed in the solution, no gas is released, and
a while solid settles to the bottom of the beaker.

Situation 2. When a clear colorless solution X is added to a colorless sOlution Y,
no gas is released in' the glass container in which they are mixed. The solution stays
clwbut turns yellow. No odor is observed.

Situation 3. When hydrochloric acid is added to a colorless solution, bubbles form
and escape, no color change is observed. and go solid forms.

Situation 4. Two solids each form a colorless solution when dissolved in water.
When the two.solutions are mixed, the resulting sohition remains clear and colorleSs.
No gas is given off', and no solid settles to the" bottom. There is no temperature
change.

11k
Remediation: Tht; answer is based on the student's ability to observe changes while
doing the activiti& If he answers any part of the question incorrectly, direct
him to read through Excursion 6-2, If he still feels he does not understand, have him



repeat the activities. If his answer is° partially correct, refer him to the correspond-
ing activities in Excursion 6-2. Review the answer to Self-EvAluation 6-2.ir

03
Ex
6-3
1

States a test for determining whether the atoms of a reagent are used tip in a chemi-
cal reaction'.

The student applies the laborptory procedure for determining whether or not the
atoms of a reagent are used up in a chemical reaction.

Student Action: Itsmor.sdin that he would add more AB and if the precipitate
formed, the D atoms were not used up when the original'solutions AB and CD Were
mixed and formed a precipitate AD.

A: Add more hydrochloric acid. If More 'precipitate formed, the silver
particles were not used up.
B: Add more barium chloride. If more precipitate formed, the sulfate par-
tides were not used up.-
C: -Add more hydrogen sulfide. If more precipitate formed, the cadmium
particles were not used up. y

Performance Check A: When hydrochloric acid is added to silver nitrate, the silver
atoms combine with the chloride particles. A white solid, called silver chloride,
forms. Ken mixes 4 milliliters of HC1 with 4 milliliters of silver nitrate. The white
solid forms and settles to the bottom. Explain how he could find out if all of the
reactant silver particles are used up. "

Remediation: ( 1) The problem here may be that the student did not see the princi-
ple involved in the excursion. The assumption made in this excursion is that solution
X' still contains atoms, but this fact may be glossed over. Ask ,the student if he
realizes tfrat fact. Also ask hiin if there are any.atoms of silver (or sulfate or cadium) -
left in the solution?' .(2) A concept that is critical to the solution of these prObleMst
is that the reactants in a solution will continue to react until one or both are used up.
Question 6-38 is based on this concept. The student should be le to accept this idea
before repeating the excursion.

1,
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*Chapters-7 and 8

Excurs'ion 7-11hru 8-3
e

Performance Check.

_Summary Table

Objective Number

.

Objective Description . .
,

,

04-Core-1 .

.

Judges an assumption about the combination of given elements °

.

.

04-Core-2 Relates the number of dissolvriatoms to the volume of solutiof

04-Core-3 .

,

Uses the concept that atornicombine in definite numbers
.

.

04-Core-4

.

Predicts leftover atoms from nut and bolt models -

,

04-Core-5
_

. Tells how to find out if certain atoms are used up during a chemical reaction -

04-Core-6 lndigates which-variable is to be controlled. in a described procedure ,

_ .

. .

04-Core-7 Suggests how to tell if certain atoms are used up in a gas-producing reaction .

04-Core-8
.

.. 4

) Uses the rule of definite combining numbers (ratios). ..

.

04-Core-9., Defines the term compound
...

. , .

04-Core-1 CI

.. .

Recognizes.the makeup.of compounds .

.

04-Core-11

, -, .-

Judges the grounds-for rejecting alternatives to a model

04-Core-12
,

-Recognizes a description of matter that contains only one kind of atom
.

.

04-Core-13

..

Selects the characteristics of scientific models.
.

04-Core-14
.

.
.Recognizes the limitatiqrs of model acceptance

: - r. _

.

. 04-Core-15

.
, 4

Recognizes the reason-for.basing conclusions on many cases
, _

.

04-Core-16 I%

_

Selects components of a chemical system , ,,

04-Core-1 7
11,

Selects subsystems of systems .

._
,

. .

04-Core-18

.
...-

Uses a.thermometer, following accepted procedure .

. _._

.
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IP'

Objective Number Objective Description

04-Core-19 States the rule of the combination of atoms in definite numbers (ratios)
.

,
04-Core-20 Uses ISCS materials to measure mass

04-Core-21
.

Cites evidence of chemical reactions in.experiments
..

04-Core-22

, ..

Recogniies from descriptions when a chemical reaction has occurred
.

04-Core-23 States the meaning of the symbol A . .
. .

04-Core-24

#

Recognizes why the amounts of a product are the'same in several trials
.

04-Core-25 States a test for unreacted particles in a heat-releasing reaction

04-Core-26 Recognizes that elements in compounds.are combined in definite numbers (ratios)

04-Core-27 Calculates the number of atoms in a formula with a coefficient

04-Core-28 Tells what happens to particles during a reaction

.04-Core-29 , Explains the relationship between the elements in the reactants and the products.
.

04-Exc 7-1-1

1
_

Judges extrapolated values of various ranges beyond the range of the given data

04.-Exc 7-1-2

,

Plots-data and draws best-fit lines

-Exc 7-1-3
,

.

Selects graphs which show two variables increasing together
.

04- xc 7-1-4 Selearraphs showing only one variable remaining constant

04-E c 7-1-5 Extrapolates and interpolates from a graph.
.

04-E c 7-2-1

.

Lists solutions.in order of concentration
,

.

.

04-Ex 7-2-2 Calculates the concentration of a solution in grams per milliliter
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Objective Number
.

Objective Description

, \ ,

04-Exc 7-2-3 Calculates the weight of a solute in a sample of a solution

04-Exc 8-1-1 Handles-a thermometer, using the accepted procedure
.

i,

04-Exc 8-2-1

. .

Names a method for recovering an unseen product
.

04-Exc 8-3-1 .Recognizes the product of a reaction involving an atom team

1

01-Core-24 thru 28R
1

(Student's responsibilities)

02-Core-10R Names the reactants and products in a chemical equation . .

02-Core-11R
.

.
>Writes a word equation for a chemical reaction i

.

02-Core-17R Tells how to identify matter particles in an unknown substanc

,

03-Core-10R Selects thcorrect formula for a stated nut and bolt combination
.

.,

. .

03-Core-14R
. ,

Writes the formulas for the pin-button combinations given .-
.

03-Core-18R Explains why many substances but few elements are known .

.

03-Core-23R Decides whether all parts° of a solution contain a dissolved substance

.

03-Core-25R States what happens to atoms in a chemical reaclion

03-Core-27 R Indicates whether atoms. are created or destroyed in chemical reactions

'03-Core-29R

/
Recognizes the relationship, of reactarit-product masses

! 1
.

.

,

.

.

.
. .

.
- ,. . .

.

.
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4.
Core
1

Judges an assumption about the combination of given elements.

The student applies the concept that "not every element Combines with every other
element.

Student Action: Disagreeing with the stated position and stating the essence of the
concept.

.r

Performance Check A: Jack observed the following tv reactions.
2K . + I, --k 2KI
(element) (element) (compound)

Cu + C12 CuCh
4elernent) (element) (compound)

He concluded that the elements potassium (K), iodine (1), copper (Cu), and chlorine
(CI) do react, and therefore the following reactions will occur.

K + Cu --k KCu
Cu +

-C1 +1-1 2 2C11

2k."+ 2KC1

I. Do you agree or disagree with Jack?
2. Why?

Remediation: The statement is made on the first page of Chapter 7 that not every
kind of atom combines with every other kind of atom. (1) Check to see if the stu-
dnt remembers that elements are made up of only one kind of atom. (2) Apply the.,
statement quoted-above to elements.

Relates the number of dissolved atoms to Ihe volume of solthion.

The student applies the concept that the ratio of the atoms in two samples of a so-
. .

lution is in the Same ratio as their volumes.

I.

Student Action: Selecting the answer given by the formula:
specified volume of unknown

- X known number of atoms= unknown number of atonisspecified volume of known
A: c

B: d
C: a

Performance Check A: George has a 'bottle of chloride solution. He _puts 2 ml,of
thq solution into a test tube and 10 ml of it into a beaker. There are 20 Chloride
atoms in the 2 ml of solution in the test tube.. How many chloride atoms are in the
beaker?.

a. You can't tell.
b. 20
c. 100.
d. 200
e. 2,000 8



Remediatidn: ( I ) Questions 7-7 and. 7-8 deal With this concept. (2) If the student
made a mistake in his calculations, si4uply have him redo them. (3). If he just doesn't
understand; have him .try ExcursiOn 7-2. (4) Also have him revieW Self-Y,vaivation,

. 7-13.

;AI

USes the cone.ept the atoms combioe in definite numbers.

The student applies, the law of definite composition. (combiningproportions) that
in compounds the atoms of different elements are combined with each other in
definite numbers (ratios). Ore
Student Aclion: Responding affirmatively, and stating that the predictions can be
made because the elements i:oihbine with each other in definite numbers. aPerformance Check.A: Ln tests, Dan found that 4 particles of calcium react witl; 8
particles of chlorine, producing 4 particles of calcium chloride.

IF Dan is given 10 particles 'of calcium, can he predict the number of
particles of chlorine.needed to use up all the calcium particles?.
2, Can he predictliow many particles of calcium chloride will .be produced? *

3. Explain your answers.

Remediation: ( I ) It's back.. to the .nuts and bolts student is having-trouble with

this.one. (2) Let him 'use a set of them in attempting to answer this question. (3)

The nut and bolt model was first.tested in a chemical system in Activity 7-4. Direct

the st4ent to this section of 1he te.xt for review.

Predicts leftover atoms from out and bolt models.

The student generjtes correct predictions from nut and bolt combinations of excess
reactant atoniTITa gTven reaction;

1.11.011

Student Action: Mediu those and only those combinations which correctly predict

excesses'of the specified particles.
A: a and b
B: d
C: b and c

Performance Check A: Jack has.two solutions. One contains silver particles-, and the

other contains chloride particles. Suppose each'inl Of the chloride solution contained
5 chloride particles, and each ml of the silver solution contained 5 silver particles.

tie mixes 10 ml of the solution cOntaining silver particles With 10 ml of the solution
cOntaining chloride particles. Select any of the coMbinations below which Would
cause you to predict that chloride particles would be left over.

.1



-imoolum

A%

4.

J

.. ,
*EY.

-4,ffilmulu

..J.

,

Chloride

. particle

.

.

. .

Silver

particle

.;

\Remedieion: )I'rovidc4 student with nuts 'and bblts and tell° him to combine ...
them as suggested. (2) Have, tilim review or redo Table 7-3. .

. .

f

. Tells how to find otit if certain atoms are used .up during a- chemical reaction.
I

The s'tudent applies the procedure 'fordetermining whether or not the atoms of a.
specified reagent are Used up in a two-reagent chemical .reaction as adding -more of
the other feagent tind.looking for evidence of 'further reaction...

Student Action: Respondiq, that litt6.iyould add more of the reagent or reagents
which does not contain par,tidt 'being testqd for. If more solid forms, the.'
alons 'being tested for were not used.up.

.

A: Add 'more sodiumn chlOride. If no mOre solid forms, the leT4Particies
were used up.
B: Add more coOper nitrate. If no more solid, forMs, the sulfide.. particles
were used up.
C: 'Add .more zinc iodidi. If no more soli`d forms the suffide particles were'

4 ,*used up.

., Performance Cbeck.A: A soiution of sodium chloride is added t6-a solution,oflead
nitrate. The lead, and the chlOrine atoms form a white- solid, lead' chloride, .whii.th

e
.. Settles to the bottom, How could you find out if 'all .the lead particks in the lead

. . .
.t.0 nitrate solgtion'are used up'.,), . _ - . 44

tW

,

41/1,1 PerpechatiOiV,,( )Excursion 6-3 defines this procedUre. Activity 7-5 is an application .

of -pave the studeht 'review these two examples. (n. Check his answers to
questions 711 and 7-12. i3) Have the student-review Self-Evaluation 7,1 and explain-
the cOrrect answer,

*.`

.
,
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Indicates which variable is to.Nolt-Ndn a describkld procedure.
.k

The student classifies time *i's the variable whose varia,tions must be controlled if the
specified data ate to*be vtlid

Student Action: StatiiKthat time is a variable to he controlled.
,

4,..

PerformanCe Check. A: In Chapter
.'
7, you heated the six test. tub e yellow

solid in them.. Then yoQ were given the following AirectiOns!
Measure, in4millimeters, the heig,ht of the yellow solid [hat hil..t a n d .
in each tube. The heil4ht ()Nile pile of solid indicates the amount.of.
pri9duct formed.. The longer y,ou wait to Make the measuremerrt,

.4.
4^ - the more the solid will settle. fheretore, 'do .your measuring today. .

And measure all the tubes as quickly, yet .as carefully as,yob can.
What variable do. thee directions tell y,pu must be controlled if the results of your
activity arte to be useful?' ...

A

11.

Remediation: (1.) Check to see it' the student understands the meaning of the Word
f not, define or explain it for-him. (2) There is god practice in identifying 4

Naeraibles in the Checkup on page 47 and in Ex(:ursion 4-1. .

,

Siiggests how to tell if certain atoms are used up in a gas-producing reaction..
The student applies the pn2cedure of adding mofe of the other reagent to determine
if the Particles or a reagent were used up in a gas-producing chemical reaction..

1

.
.

Student Action: Responding that he would add mOre of the other reagent. If more
gas forms, the particles of the reagent being checked': are not used up.

/M. Add more HC1. If more gas is given off, he washing soda particles are
not used up.
A: Add More vinegar. If mare gas iS given off, the bicarbonate of soda

"particles are not used up,.
C: Add inbrj sour Milk. If more gas is given off, the baking soda phrticles
;tie not. used up.

'Performance Check A:111CL was added to a solution of Washing soda solution., The
:washing soda partiCles reacted, and bubbles of carl1on dioxidegas.were given off. How

eould .you find Qin if there were any more unreacted washing spda particles left? .1

Bemediatiom (1) This quk:stion is asked in another way in question 6-36 where lead-4-'1.-.4.-
nitrate and pojassium iodide were being mixed. Have the student rethink this ques-
jimi.. (2). Excursion 6-3 is based on this idea of adding more of a reactant to see it'
the particles are usea up. (3) Review with4the student his 'interpretations of the re-
sults 'of Activity 7-4, and Self-Evaluation 7-1, which are hased on this idea.

A

4. .
84
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Uses the rule of definitt; combining nuinbers (ratios). I

TIte student applies the rule of-combining definite numbers (ratios) when a,reactaRt
has been cklitTd by combining in a definite proportion, the reaction stops.

Special Preparations: You should havegr:hph paper rezidy each student will 41eed
1/4 of an 8. x 10 sheet° or appropriately labeled reproductions of the grixl below.

Student Action: Selecting the cases-in whkh a reactant, B, is in excess as thOse in
which a fixed increase in the amount orrelictant A produces a.proportional chaje
in the amount of product and those cases in which reactant kis in excess as those
which the proportional difforence in .the amount of the'product is not observei+ for a

fixed amount Of increase air reactant A.
A: I. Trials 4, 5, and 6

2. Trials 1 2, iind 3
1. Trials 5 and 6
2. Trials 1, 2, 3, and 4

C: 1. Trials I and 2
2.11'rials '3, 4, 5; and6

Performanc# Check A: Julie -combined lead and sulfukic acid in the following re-
action. Hei'data loPsix trials appear in the table below.

Ph + 111SO PbSO +
...' 4. 4 -

(lead) (sulfuric (lead "" (hydrogen)
acid) sulfate)

TRIAL /04-1.. 01: Ph
(in g)

*-
AMT. OF II ,SO4
(in nil)

AMT. 01: Ph'S0-4

(in g)_
28

28 3.0

3 3 28 4.5

4 4 28 5.0

5 5 28 5.0

28 4P 5.0;

I.

6

0

2

0.

t. 2 6

Grams of Pb

Study the table, and answer the following questions. If it will help you, get-a piece
of graph paper and plot the data on a grid like the one shown.

1. In which trials*is there an excess of Ph?
2. In which trials is there an excess of I-1/2SO4?



i.,i.

Remediation: (1) Review the student's use of graphing. The use of a graph to solve
this type of problsm is covered in the resilonse to question 7-15. 0(2) Check to see
if the student undecstands what is meant b)kleftovers. If not,.refer him'to Excursion

. 6-3. (3) Another aifficulty maY result from the uSe of the SO4 particle. Expl3in
that this team of atoms acts inuch like a -single atom in that it often combines in a
selective manner and does not combing 04th all kinds of atoms (see Exeufsion 8-3).

Defines the term cOrnpounph

The student recalls the definition that a compound is a substance which is composed
of more than one kind of atom combined in definite numbers,

Student Action: Writing the effect of that definition of compound.
, .

Performance Check A: Write a definition of compound as it is used in ttig following
sentence. Copper sulfate (CuSO4) is a compound.

*

Rernediation: (1) Have tke student' check his anpvers to Self-Evaluations 7-3 nd
-7-8 to establish the notion of -compounds as combinations of elements. ,(2) R fer
the student to the boxes at the bottom of page 104 and page 127 to establish t@e
notion of combinations in definite numbers (ralios). (3) A drill can be Prepar
listing atoms, elentents., and compounds for the student to identify. Place the a
swers upside down at the bottom of the,page or lel! him where the ansqers can be
t'ound.

Recognizes the makeup of compounds.

The student classifies the individual symbols used in a diagrarn of a compound as
representing the elements which make up compounds.

Student Action: Responding either "element" or "Mom."

Performance Check A: Each of the two combinations below rePresents a different
comppund.

A

If the diagrams above represent compounds, what does each h mbol in the .box
below represent?

4
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p. 1

Remediation: (1) Have the studerrt review, the blue shaded box, on page 104. (2)
This is a variatioi of.the nut and bolt idea. You might suggest that the siudept think
of these items as nuts and bolts. Have him loolc,at Figure 7-1, page 88. If the nut
and tholt atoms singly represent elements, be sure he sees that 'the-nut-bolt combi-.
nttions represent compounds. (3) Have the student explain his answers to Self-.,
Evaluations 7-3 and7-8.

,-

.Judges the grounds,tor reXclirig alternathies to a mOdel.,, . ..
.4 .0$.

The student afklies the concept thk there. can .be more than one. moclel fo? a set of'
. - ..observations. . \ .

Student Action: Disagreeing 'With the action taken and stating the essence:of the
concept. 4

, 4,i la.

Rerformance.check N. Alice developed a model that explained all iffe observations-
involving graVity in terms of a particle, which she called a grepiton; yvherythree
other students brought Alice ,their models,- which they said also, explained all obser-
vations involving gravity, Alice refused to review them. She remarked, "Your Models
can't be good. They are di erenl)from mine, and eVerybody krtows mine works."

I. Do you agree wit Mice's reason for not 1ooki0 at the other models?
2. Explain your answers

-

Remediation: I) The student, may have missed this point. It has not beep flatly
stated, only implied by the ISCS particle model in the last section of Chapter 7,
pages 104 and 105.-' (2)1If he has. not done Excursion ,.1*-1, refer him to- if now,

Recognizes a description of matter that contains only one kind of atoM.

The studentrelassifies-matter which is composed pf one 7dIonly one type of atAIn
as an element. .

a

1.

Student Action: Stating that tilt. Material in 'question is an elemeut.

Performance-Check_A: Suppose iggy has become so small that he can walk between
atorns in -a material. Iggjf is 14t inside a_cluihk of material because all the atoms
look exac4 alike. What sort of a material is lggy lost in?

Ramediation: (1) Haveithe student revicw Self-Evaliration 7-7. (2-) This idea ishased
on information on page 59. It is restated on pages 104, 105, and 127.

04
Core

Selects the characf istics Of scientific models.

The student recalls the concept that the Models which scientiSts use are better de-
.

'scribed as useful than as correct.

'44

-

8 7
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Student Action: Selecting the statement that agrees with the colept above.
A: d

. B: a .

C: .13.

Performance Check A: Write the lett& of the best statement below about the models
. ..

that scientists use. ..
a. A ,model is thrown out When it does not predict or explain a new obser-
vation because it has Imen,shown.to be incorrect or-incomplete.

. b. Models used by scientists- Prbvide only right answers.
c. he models used by scientists state -what 'actually happeihsin nature an'd
are therefore correct.
d. It is 'not known if the models u.sed by scientists are correct, but they are
used because they fielp explaih'and preaict observations.

Remediation: (1) This concept is repeated throughout the Level 11 program and
given emphasis from time-to time, as on pages 104 and 105. (2) Have the student do
or review Excursion 1-1. -(3)-Have the student compare hiS answer to Self-Evaluation

7-12 with die answer oPtionsfoi. the check.

13

Recognizes' the limitkitions of model acceptance.

The student applies the ooncept that acceptance of a model- imples only that it ex-
plains most observations made to date.

Student Action: Selecting the entry involving the explanation of observations.
A: d
B: a
C:

Pedormance Check A: Suppose that all scientists were to accept a particle model
'for sound. This would mean that .

a. scientists had direct proof that sound exists as particles.
b. at least the best scientists have seen sound particles.
c. sound is exactly like-matter particles.
d. thinking about sound as though it is made up of tiny particles had ex-
plained most of the observations niade to that date.
C. no other model could exPlain the observations made to that date.'

,Remediation: ( ) This idea is reinforced in early all chapters. Tië..best single re-
medial reference is Excursion 1-1 . idea is repeated and fflustra ted on .the

last page of Chapter.7.

Recognizes till reason for basing conclusions on many cases.

The student apylies tfle concept that a single case often does not give-sufficient evi-
dence upon which to base a conclusion.
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Student Action: Ise,ca...4-idin to the effect that a single *ease often does pot .give
enough evidence upon which to base a' conclusion.

Performance Check A: tripKty, text, you were asked whether atoms combine with
each other in definite numbers. You said yes after experimenting with lead iodide
(Pb12). Thencinstead of being asked a different question, you wfre asked to answer
the same question working with copper sulfate (CuS0-4) and zinc (Zn). Why was it
necessary to ansWer the question more than, once?

Remediation: This is an application of the story of Harry .the. fisherman., described
on page 107. This idea of the need for more than one test is alluded to in'the last
paragraph of page 108 and the first paragraph of page 109.

04
C Student Action: Sel

-
ecting the individual compounds or elements listed.

16
. . A: d and e

C: b and d
8: c and e

Selects components of a chemical system.

The student classifies individual elements or compounds-of the reaction as compo-
nents.

Performance Check A:
SYSTEM

+ hydrochloric acid' -*zinc chloride + hydrogen
(metal) (colorless solution) (colorless solution) (colorless gas)

List the letters of any of the following which represent a component of the above
system.

a. zinc + hydrochloric acid
b. zinc + hydrochloric acid zinc, chlioride + hydrogen
c. zinc + hydrochloric acid hydrogen

. d. zinc chloride
C. zinc

Remediation: (.1) If.the student selects one of the subsyStems because of' the stated
definition that a component is a part of' a system, review Page,1108 with him, stressing
that a component is a single part of the system. (2) I-hive t.he student explain Self-
Equation 8-4c. (3) Have him do an alternate check.

Selects subsystems of systems. 4.

The student classifies as a subsystem a group of components Qr a part Of a system
being isolated for study.

>

to

'8 9



Student Action: Selecting at least two of the three groups of interacting compo- oreo
.

nents which are less than the MI*, s5iMem.
,.

B: : a, c, e
C: LI', d, e

i ... 1 17
Performance Check A:

,
.,I

SYSTEM
1

msodiu sulfide + silver nitrate 4 sodium nitrate + silver sulfide
(colorless solution) (colorless solution) (colorless Solution) (black solid)

List the letters of any of .the following which represent subsystems of the above
system.

a. silver + sulfide > silver sulfide
b. sodium
c. sOdium sulfidrsilver nitrate'
d. sodium nitrafe +'silver sulfide
e. sodium sulfi0e + silver nitrate sodium nitrate + silver sulfide

Remediation: (1 ) This idea of systems and subsystems is a natural carry-over fr6m
Level I where- it -is a major theme of the course The Level ll student is introduiced
to the idea on page I 08,which should give enough information to teach the concept.
(2) Have the student review_and exPlain the answers to Self-Evaluation 8-4b. (3) Let
the student do an alternate performance check with an open book.

Uses a thermometer, following accepted procedure.

The'student manipulates the thermometer, using the ILllowing accepted procedure:.
( places the thermometer into the water so that it does not touch the bottom of
.the beaker, (2) waits for the fluid in the thtirmomeier to adjust, (3) puts his eye level
with the top of the fluid when taking a reading, and (4) reads the temperature with
the bulb of the thermometer submerged.

Regular Supplies: I alcohol burnr
I 250-nd beaker

1 Celsius thermometer
I burner support stand
water

Student Action:. Performing all four of the specified operetions and reporting the
temperatures to WiiTC-in TT7. of the values read by an-observer.

Performance Check A-: Get the, following equipment:
I alcohol burner
I 250-ml beaker
I Celsius thermometer
I burner support stand
150 ml of water

a.



Get your teacher or aq.appointed observer to watch you. Use the burner to heat the
1 50 ml of water. While the .water is heating, measure and record its temperature
every minute for three minutes.

Remediation: I) The student who-misses this should review the Checkup on page
I 1 6. (.2) Suggest that he do or review Excursion 8-1.

19

States the rule of the &Huhination of atoms in definite numbers (ratios).

The student applies the rule that atoms combine in definite numbers (ratios).

resciteufinite numbers Cratiosi and stating as a reason that atoms cbmbine in definite num-
dent Action.: Indicating that he agrees with the concept that atoms cdmbine in

berS (ratios).
A: Agree with Bill
B: Agree withyom
0:- Agree with Debbie

Performance Check A: Bill found in a reaction that for every atom of calcium,(Ca),
two atoms of iodine (I) were used. Ile deckled that one.atom of Ca always combines
with two atoms of I. But -Sue said that ihe number of I atoms that combine with an
atom of Ca woUld be different if Bill had started with different amounts of Ca ana

. Do you agree with 13111 or Sue? .

2. Why?

Remediation: I 1 The student can be referred both to Table 7-7 and to Table 8-1.
(2) Ask whether the concept involved in this checr is the procedure of holding the
amount of one substance constant and varying the amounts of the other. What ef-
feet did this procedure produce in the tables? Why?

Uses ISCS materials to measure mass.

The student manipulates the given materials according to the procedure in which he

e ( I 1 places appraiimately equal amounts of paper in both balance pans, (2) zeros the

rofthe solid to' the paper in the pan until the pointer is at the zero position, and
balance, (3) place mthe X-gra mass on the paper in ont pan, (4) adds small amounts

(5) removes the papers and grain masses.
r

Regular Supplies:, paper splints
a set of masses (grams) double-pan-Galan-cc

Special Preparation: Plicc any inexpensive and readily available granular material
,such as salt, sugar, or balcing powder in a honk! labeled 04-Core-s20. Since contann-
nation is not a problem in this insthhee you may rettirn the students' samples to bot-

0

tle 04-.Core-20.
4

Student Action: Performilw each $tep above to the sa,tisfaction,of the observer!



4

Performance Check.A: Ask the teacher to watch you do-this perfohnance check.
Get bottle 04-Core-20 and weigh out 3 grams of tile white Solid. -.You may uSe-any
equipment you need.

'Remediatiorc (1) Refer the student to Excursion 2-1 which teaches handling and
zeroing the balance. (2) The use of paper and splints to protect the Ons and sith-
plify the transfer of the measured substances is described in Activities 8-9 through
8-H .

Cites_evidence of chemical reactions in experiments.

The student applies the concept, that observable changes are evidence that a .chemical
reaction has taken place.

Regular Supplies; 5 stirring rods
8 dropper bottles

5 test tubes

:Special Preparations: Place dropper bottles'of each of the following solutions, desig-
nated by thc accompanying letters, in box 04-Core-21. You can use solutions mixed
according' to recipes on pages T 26 through T 30 of the Teacher's Edition of Probing
the Natural World12.

A. 3.0 M HCI (p. T 27)
B. water
C. vinegar
D. 1.0 M NaC1 (p. T 29)
E. Nal-1033 .(3 tsp/100 cc11-baking soda, local supply)
F. 3.0 M NaOH (p. 29)
G: 1.0 M CuSO4 (p. T 27)
H. 0.1 M BaC1-2 (p. T 26)

Student Action: Indicating that a reaction has occurred when twb solutions are
mixed and (1) the temperature changes, (2) ihe color changes, (3) a gas is released,
or (4) a precipitate isjohned and citi_ilg the observed evidence.

A: I. (a) Yes, (b) The temperatUre, changes.

3. (a) Ytes, (b) A precipitate forms.
4. No
5, (a) Yes, (b) A gas forms.

B: l.No
2. (a) Yes, (b) The temperature changes.
3. (a) Yqs, (b) A-precipitate forms.,
4, (a) Yes, (ii) A gas is released.
5. No

C: 1. No
2. No
3. (a) Yes, (I) s relearied.
4. (a).Yes, (b) A prec Rale forms.
5. (a) Yes,.(b):The temperature changes.



Performance Check A: In box 04-Core.,-21 ou will find eight solutions labeled\A
through H. Get live test tubes and any 'eqüipment you need.. Mix the solutions?s
shown in the.table below. For each numbe.red mixture, tell

(a) whether'or not a reaction takeeplace-and
_(b) if there is a reaetion, state-the evidence for it.

MIXTURE 1/2 DROPPER + 1/2 DROPPER

1. A .P

2. C A

3 .G I-1 -

4 1-1 B

5 C 5

Remediation: (1) Refer the student to Excursion 6-2 which deals With recoginzink
reactions.. If you feel that a student has been asked to do too many excürsions, halie

..him 'review the folloy.iing as needed.: Activity 1-2 for gas formation, Activities 4-7
through 4-9.about color change, Activity 7-3 which relates to perception formation,
and Activity 8-13 on temperature change. (3) Have the student review Self-

.
Ecvaluation .

Cor
2 2

Recognizes from descriptions when a chemical reaction has occurred.

t
The student applies the rule that a chemical reaction has °earned when two OF more
substances are mixed and at least one of the- following occurs: (1) the temperature
changes, (2 ) .the color changes, (3) a gas is formed, or (4) a precipitate is formed.

N

Student Action: Stating in each .case whether or not a reaction has occurred and
citing one or more of-the characteristic changes as evidence.of a reaction.

A: I . (a) Yes, (b) The temperature changes, and a solid is formed.
2. (a) Yes, (b) The temperature changes.
3. (a) Yes. (h) A g4 is formed.
4. No chemical rea0on occurred.

B: I . (a) Yes, (h) The temperature changes.
2:(a) Yes, (b) A precipitate is formed, and the color changes.
3. No chemical reaction occurred.
4. (a),Yes, (b) A gas is formed.

C: 1. (a) Yes, (h) The temperatue changes, and a solid is formed.
2. No chemical ANiction occurred.
3. (a) Yes, (h) A gas is formed.
4. (a) Yes, (b) The temperatiffe changes.

Performance Check A: For each situation below:
(a) state whether-or not a reaction has occurred and
(b) if a reaCtion has occurred, state the eiiidence of the reaction,

to.



Situation 1 : Two colorless solutions are mixed. No color change is observed hi the
resulting solution. The testtube gets hot, no gas is released, artd a white solid settles
to the bottom of the beaker.

Situation 2: When clear, colorless solution X is added to colorless solution Y, the
glass container in which they are mixed growevery warm, no gas is released, the solu-
tion stays clear and colorless, and no odor is observed.

Situation 3: When hydrochloric acid is added to a colorless solution, bubbles form
and escape, no color change is observed, and no solid forms.

Situation 4: Two white solids both form colorless solutions when they are dis-
solved in water. When the two solutions are mixed, the resulting solution remains
clear and colorless. No gas is given off, and the temperature doesn't change. No
solid settles to the bottom.

Remediation: The student should know several evidences of a reactlion at this point.
Refer him to thc following activities as needed: (1) Activity 1-2 (gas bubbles pror
duced), (2) Actiyities 4;7 through 4-9 (color changes), (3) Activity 7-3 (precipitate
formation), (4) Activity 8.13 (teverature change),

Excursion 6-2, .which is concerned with recognizing reactions, may be useful to the
student who missed this check. See also Self-Evaluation 8-1 and 8.6.

Recognizes why the amounts of a product are the same in several trials...

The srudent applies the concept that substances combine chemically in definite num-
bers (ritios).

Student Action: Responding that the amount of the product is the same in each
trial because the amount of theAimiting reactant is the same in each trial and reac-
tants always combine in a definite number (ratio):.

.

Performanbe Check A: Examine the taple below which shows the data collected in
three trials......

TRIAL MASS OF .

RED REACTANT
MASS OF
GREEN REAC'TANT

MASS OF
PRODUCT

.

s

2

3

? g .

2 g .

. 2 g

95 g

125 g ..

140 g

3 g

3 g

3 g -, .--- F-1

Notice that in (!ach trial the amount of the green .reactant changes. Yet the product
is exactly 3 g in each case: Explain why. 1:

Remediation: (1 i.) Check to see if' the student's probletn s.interpreting the tAle.
Try 'asking him where the product came from. Excursion 7-1 on interpreting graphs
and the last three pagesof Chapter 7 have: the student interpret similar data so he



N.
may ve well be familiar with the concept but not recognize it in tabular form.
Perhaps he stpdentlust needS practice in interpreting tables. (2) Aotivity 7,4 is
based on this objective. Review of this activity and the surrounding textual maierial
,should help. (3) Activity 7-5 is a test- of suspected leftovers. This is a crucial idea
that is applied to problems in Chapter 8. (4) The graph in Figure 8-5 of the Record
Book deals with a similar case of leftover atoms. Expect to invest some time inter-
preting that material with a student having difficulty; the idea may be elusive.

States the meaning of the symbol A.

The student classifies the measurement of A wiriablt as a measurement of a ch
I
fie in:

the variable.

Student Action: Stating a change in the specified variable.
A: Change in heiglit

Change in mass
C: Change in-length

Performance Check A: If h is the symboll used for height and you were asked to
measure A h, what would. you measure?

Remediation: This is stated on page 120 in the fikt and second foragraphs. The.
.def.inition of delta (A) is given there, and if the student has IDA learned it, he should
do so now,

4
or

25

States a test fmr unreacted particles in a heat- easing reaction.

The student applies the procedure of adding more of-the other reagent or reagents
and looking fop further change in temperature to celetermine whether the particles of
a reagent were used up in a chemical reaction that gave ofy heat.

-
Student Action: Responding that he would add more of the reagent not being tested
for and if a further temperature increase results, the particks tested for were not
used

_..
up. ., .

A: Add more hydrochloric acid (NCI). If the temperatMe increases-, the lye
particles were_ not used up. .

.

B: Add more drain cleaner. If the temperature increases, the sludge particles
.

wete.not used up: .. .
C/: Add more vinegar, If the temperature increases, the particles of milk of
magnesia were not used up.

Performance Check A: A ,solution of lye particles and hydrochloric acid (HCI) wve
mixed: The HCIand.the lye particles reacted. The temperature of,the reacting solu-
tions Went up 5°C. How cbuld yOu tell if there were still lye particles that had not
reacted?

95



Remediation: (1) Have the 'student look at the graph he drew on Fig* 8-5 of his
Record Book and ask hip what would happen tO the temperature. if: more zinc -had
been!ladclild to trial 2, and to trial 5. (2). If he is still Uncertain, have him try adding
ntm. to these jais. (3) If the student seems uncertain of the procedure.itself,
check his yesponse to Self-Evaluation 7-1.

Recognizes that elements inncompounds are combined in definite-numbers (ratios).

The student applies the concept thlt --when elements combine to form a compound,
they-combine in definite numb.erS (ratios). °

Student Action: Selecting only the sample, whose s.ubsamples have identical -ratios
and stating that when elementScombine to forM a compound,.they Zombine in defi-
nite numbers (ratios).,

A; Beaker 3
B: Beaker 2
C: Beaker

11

Performance Check A: Bart has throe beakers labeled 1,2, and 3, eacb of which Con4:
tains the elements zinc (Zn) and sulfur (5). studied a sample from the thp.and
the bottoni ()Peach of the beakers. His data are shown irf the chart Jelow. .

BEAKER 'NUMBER ATOMS OF Zn ATOMS OF S

"1 (top) . 100 200

l (bottom) -' 1 100
.. __.

300 .
2 (top) 100 75 .,

2 (bottom) 1()() . 60

3 (top) 1 Q0 . 150'/
3 (bottom) 100 150

;

lich, -if any, of the three beakers were zinc and sulfur present as a
single compolind?
2. How do you know?

Remediation: ( 1 ) Have the student check and explain his answer to Self-Evaluation
7-9p The explanaticin .shoula include this concept. (2) Review pages 126 and 127;
especially points 5 and 6.of the model on pagef 127.

Calculates the number of atoms in a formula with a coefficient.:

The student .applies the rule thar the number of atoms of an element (X) in a speci-
fled number of units of adormula (4X -)Y-) is the product of the coefficient (4) Of the
formula and the i.lbseript after the element (2). '1

4
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2

Student Action:` tmor.sitlin with the product of the coefficilont of the formi.ila and

the subsciipt after the element, ..1

A: L. 6, 2. 2

B: 1. 4, 2. 12

C: 1. 2,2. 6

Performance'Check A:: Study the equation below.

2AgNO3 + Cud12 Cu(NO3)2 + 2AgCI

(silver nitrate) (copper chloride) (copper nitrate) (silver chloride)

1. How many atoms of oxygen (0) are Prese.nt in the reactants?

2. How many chloride atoms (C1) are present in the products?

Remediatiim: (1 ) Have the student go back to page 68 and look at the nOtaiston:

Then help him apply this system of-notation to chemicals. It may be that transferring

this notational idea to chemical formulas simply did not occur to him. (2) It may be

helpful for the student to substitute nuts and bolts for the components of the equa-
.
tion in the performance check and try out the reaction, (3) Ask him to explain his

answers to questions 8-38 and 8-39.

Tells what happens to particles during a reaction.

The student applies the concept that in a chemical reaction the particles of the reac-
.

tants recombine to form different substances (tke products).

Student Action: Responding in effect that the particles of the reactants recombined

into different substances (combinations).

Performance Check A: Jack made a blue solution containing a comeound composed

of 'particles A and B. He then made a colorless solution containing a compound

composed of particles C and D. When he mixed the two solutions, a green solution

and a white solid were formed. What happened to the particles during the reaction

to cause these changes?

Remediation: (1)'This idea is 'stated in the summary on page 127, but the evidence

for it is developed throughout Chapters:7 and 8. (2) The interpretation of Table

8-4 is a good Owe to send the student for a review. A repeat of the activities leading

up to Table 8-4 may be in order. (3) Excursion:8-2 makes the point that two new

-substances can be formed in.aoaction.

Explains the relationship between the elements in the reactants and the products.

Thetudent applies the rule that in ordinary chemidal Jeactions, elements in the

products are the same as those in the reactants.

. Student Action: Responding to the effect that the stated' reaction could not oCcur

because the elenrnts in the reactants and products are different.

4

"It



Performance Check A:
I. Is it possible for the followitls reaction to occur?
2. Expjain your answer.

.Pb(NO3)2 + 2KI PbC12 2NaNO3
(lead nitrate) (potassium iodide) (lead chloride) (sodium nitrate)

Remediation: This is a tough question. Information from several' places has to be
combined to arrive at this answer. (1) The student might feel.that the substance was
present as aqeactant, but just overlooked. Explain that it is a grouRd rule that equa-
tions state all the reactants. (2) G\ve the student a short bplt with a hexagonal nut
on it, and a long bolt aid a spare nut on it. Have him Write the formulas foreach
nut and bolt reaction and then recombine them and write the formulas for the new.
cOmbinations. Ask if the products lookexactly like Ow reactarits and whether anY
new nuts or bolts (atoms) were introduced to the differences. (3) Ask him to explain
his answers to questions 8-38 and 8-39. (4) Ask why "copper atoms" would not have
been a good response to Self-Baluation 7-14.

Judges extrapolated values of various ranges beyond the range of the given data.

The studerit applies the. concept that extraPolated values which are cOnsiderably be-
yond the ranges of plotted data are of questionable reliability because the relationship
between the variables nuiy change Over the wide range. .

Student Action: Indicating the extrapolated value farther from the plotted data to
be weaker because the chance that the relationship'could change is greater and ,statia
the effect of the concept in explanation.

A: Where A = 10 grams
B: Where R i= 14 grams
C: Where A = 13 grains

Performance Check A: Stippose that you were given the graph below and asked to
predict the amouni of _product A13.-forMed when 5 g and 10 g of reactant A reacted,
with a set ainotint of,13. ,

I. Which, if either, of the two predicted values would you be less sure of?
Why'?

a.

2 4 8 8 1 0

RACTANT A (in grams)

1

4
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Performance Check A: Get a piec of graph paper, label it like the grid below, and
plot the data. Draw in the best-tit lines for the data.

TRIAL., OF CaC1......====1.....g
1 3.2

2 5.8 %

3 9,3

4 10.6

5 10.8

6 10.5

Nbo

12

11

10

9

8

7

6

5

4

3

2

1

111111111111111IIII
INEMMONOMMENN.
.111..111.1110.1111111MMMM
111111111111110111111MMIIIIIIIIIININI1111111111
111111111111111111M1111MMII
mil11111111101MIN1111111111.11111MMIII11111111MIN
1111111.01.11simm.11.IIII11111111111111M

111110111111IIll
1111M11111111111111111111111111

iESERIimmosum
mumemmirnmslin
1111111111111111111111MII
.1111011111110111IMPIIIII1M1111IMEIIN

0 1 2 3 4 5 6 7

Trials

8 9

Remediation: There are two probable difficulties for a student in responding to this
check. (1) The student may not understand how to estimate and plot fractions of
numbers. (2) Drawing a best-fit line may be a problem.

Using larger graph paper with more lines may help solve the first problem:-. Th.e
idea of best fit was covered in Excursions 5 and 18 Of the Level I text.. Ifyou can
get a copy of the Level .1 text,.Exeursions 4, 5, and 18 are good for teaching the idea
of graphing and Excursion 6 is of value in teaching how to estimate points between
whole numbers.

Selectg graphs which show t*o variables increasing together.

The student classifies graphs whose lines rise from left to right as graphs. showing the....
relationship between two variables that vary with one an4ther.

Student Action: Selecting the graphs whose lines rise from left to lie.
A:, a and f
hi. a and c
C: c and



:100

)

Performance Check A: Lis; the letters of any graRhs which tell you that when A in;
creases, B also increases,

/

Graph a

A

Graph

100

Graph b

75 0 A

100
Graph e

\\
75

100

B. =OW NNW fe. .1=06 41 ON.

0 t

100

A

Graph f

75

0 A 75 .. 0 A 75 0 A. 75

tiemediation: ( I ).One way to handle this probletil js to ref& the stiident to Figure
bri page 429 and to label the X axis "A" and the.Y axis 4`B," Ask such questions

as when John Smith was 120 cm tall, was he older than when he was 100 cm tall, or
whether B increases when H increases. (2) Once it looks like the student ha§ the
hang of this idea, give him un alternate form of Ow check.

Selects graphs showing only one variable remaining constant.-

The student classifies graphs with a straight line parallel to one of the axes as graphs .

in which one variable remains constant while the other varies.

Student Action: Selecting the graphs with' lines parallel to one of the axe*
A: c and e
B: b and d
C: e and f

Performance Check A: List the ,letters of any graphs which'shoiv one variable which

stays the same while th ther increases.

01,



100
Graph a

0

100
Graph d

100

4

75 0

ft

100

Graph b

Graph e

100

A 76 0

Graph c

asone emam =me wow ammo awe 111111

100,
Graph f

A 76

0 A 75 0 A 75 0 A 75

Remediation: (t) Have the student examine Figure 2 on page 429 and ask if )ohn
Smith's heitit stayed the same between his twentieth and twenty-second birthdays.
If he answes yes, ask how he knows. The fact 'that the line is nearly flat' should -

make relating the graph in Figure 2 to the choice of the horizontal line graph in the
performance check rather easy. (2) Relating it to the vertical line graph in the °heck
may be more difficult. To help the student see this, refer him to graph e in Perform-
ance Check A above and ask him to state what happens to A when B increases from
0 to'50 and from 50 to 100. He shpuld see that such a graph means that one variable
(B) increases, but there is no change in the other variable (A).

Extrapolates and interpolates from a graph.

The student applies the procedures in4ved in eXtrapolatihg and interpolating from
a graph.

Student Action: R22212,1 the value ordinates to within ±1 g. -

., A: 1.6g, 2.10 g, 3.14 g,4.2g.
,B: l. 2 g, 2.6 g,3. 16 g,4. lOg
C: 10 g, 2. 6 g, 3. 20 g, 4.2 g

Performance Check A: From the graph:predict how many g of product Y would be
formed if

. 3 g of,reactant A were used.
2. 5 g of reactant A were used..
3. 7 g of reactant A were used.
4. 4 g of reactant A were used.

1 02(., .

o.
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go-

4

20

0 2 4 6 8

REACTANT A (in grams)

10

Remediation: (1) Extrapolation is involved in the interpretation of Figure 5, page
433, as directed by- question 10-14. The risks of extrapolation are discussed in the
excursion and a student might miss this check because-he feels that he should not go

beyond the. data. If that is the case, point out that extrapolation can be useful in
making predictions. (2) If the problem lies with the mechanics of extrapolating, re-
view the process of extending the line and reading the desired value on that line.

Exc
7-2
1

Lists solutions in order of concentration.

The -student classifies solutions aceording to their concentration (the amount of
solute per unit of solvent).

Student Action: Ordering the samples so that the number of grams of solute' in-

creasq and indicating the more concentrated of a given two of the solutions.
A: 1. a, e, d, b

B: 1. a, e, c, d,
, 2. d

C: 1. a, e; c, d, b
2. c

Performance Check A: Jack put 100 ml of water into each of the five beakers shown
below. Then in each beaker, he dissolved the different amounts of sugar shown,

a.

I. Starting with the ieast concentrated solution, list the letters of the beakers
of solutions in order of concentration.
2. Which is the mOre concentrated solution, b or d?



4

- Remediation: ( 1 ) Check to see if the student knows what is meant by concentration.
The definition ts on page 436 in the next to last paragraph. (2) lf he does, have him
review questions 3 and 5, page 437.

Calculates the concentration of a solution in grams per milliliter.

The student applies the rule for finding concentfations as dividing the weight of the
solute by the volume of the solution.

Student Action: Stating the concentration in g/ml.
A: .0.018 g/ml
B: 0.6 g/m1-
C: 0.6 g/

14-

Performance Check A: A glass of ice tea contains 100 ml of water and tea and 1.8 g

of sugar. What is the concentration of the sugar in the sotution? State yoUr answer
in grams per milliliter (g/m1).

Remediation: (1) -Refer the student to the two conclusions given under question. 12,
page 439. (2) If this is- unclear to hini, have him repeat' or review the first four
activities and the associated questions. . .

04
Exc
7-2

2

Calculates the weighi of a solute in a sample of a solution.

The student applies the formula:
g of solute in X = X volume of.solution g of solute
volume of solution total volume of solution in total solution

Studentbction: Reporting the number of grams of solute as determined by substi-
tuting the values of the problem in the above equation.

A: el-0..frams
B: ?,2rams
C: 4b grams

Performance Check A.: Jim had a 500 ml bottle of maple syrup. The ..500 nil of
,syrup contained 100 g of' dissolved maple sugar. Jim poured"50 ml of the syrup on
his pancakes. How many grams of maple sugar (lid he pyt on his pancakes?

Remediation: (1) Have the student redo or review Activities 3 and 4 and questions
8 through 12 of Excursion 7-2.

04
Exc
7-2

3

Handles a thermometer, using the accepted procedure.

The student itianipulates the thermometer using the accepted procedure of (1)
placing the thermometer into the water but not touching the bottom of the beaker,-
(2) waiting for the fluid in the thermometer to adjust, (31)..aligning his eye with the
fluid level in the thermometer when taking a reading, and :(4) reading the tempera-
ture with the bulb of the thermometer submerged.

4

4
Exc



Regular Supplies: I Celsius thermometer
1 250-ml beaker
water

Student Action: Performing the four specified operations and Egatal the teMper-
ature wiihin 1 C of the value read by an ob'server.

Performance Check A: Get tilt following equipment.
1 250-ml beaker
1 Celsius thermometer
water

Get your teacher or an appointed otiserver to watch you. Measure and record the
temperature of the water.

Remediation: The student who misses this should review Excuision 8-E

04
Exc
8-2

Names a method for recovering an unseen product.

The student applies the concept that unseen products .are often dissolved in a solu-

tion and are recoverable by evaporating the solvent.

Student-Action: NaMing the solution as 'containing the other product and evaPora-
.

tiOn of the solvent as the way to get the product.

Performance Check A: Willie perforMed the following reaction by mixing two SO lu-

tions:
lead nitrate + calcium chloride + lead)iloride
(solution) (solution) (solid)

Lead chloride a white solid which forms and settles to the bottom of the liquid.
Willie said there should be another product, calcium nitrate.

1. If Willie is right, where is that product?
2. How could you get it?

Remediation: Point out to the student that a procedure for finding a dissolved
product is given in Activities 2-and 3 of this excursion.

04
Exc
8-3

OLD

Recognizes the product of a reaction involving an atom team.

The student classifies the formula which contains the atom team intact as the only
possible product of the reaction.

Student Action: Selecting the formula oontaining the atom team intact.
A: d
B: e
C: a

.0 5



Performance Check A: Ammonium (NH4) is an atom team. If ammonium hydrox-
ide (NH4OH) reacts with zinc chloride (ZnC12), which.of !lie following would be a
product of the reaction!

a. NH3C1 , .
1;

. .prv-
r

b. NH2C1
,

c. NCI . .

d. NH4C1
e. NHC1

Remediation: Revie'w page 451, especially question 1 1.

1

ft

106

,,



p-

,

Chapters 9 and 10

Excursions 91 thru 10.2

Performance Check
dp.

Summary Table

.

Objective Number
. .

. ,

Objedtive Description . o

. . .

05-Core-1
.

..

States the purpose of a control in an experime .

,.

05-Core-2
.

Names a sample not treated by the experimental variable
. .

,

.

.. . - .

.

05-Core-3
.

., .

States how reversing battery connections affects ion flow .

.

.

05-Core-4 Explains the.lack of movement of ions toward,eleCtrodes in a solutign

05-Core-5 Recognizes a reason that rubbed objects attract each other
. .

.

,
05-Core-6

.

Names the particles in a solution whkh allow the flow of electricity' .

.

I
.

05-Core-7

, _

Names the two types of electrical charge , . ,

,
,

.
,.

05-Core-8

.
.

DsStates the reaction of like and opposite charges to each other
.

05-Core-9
.

.

States the rule which ex'plains the charges on repelling objects

. .

05-Core-10 Names the charge on an object attracted by another object whose charge is known

, 05-Core-11 Outlines a procedure to test the.relationship of charges on two o jects.

05-Core-12 ,*
. .

States the rule of the attraction or repulSion of,charged objects
.

.

05-Core-13
s,

States and performs a test fqr the presence.of the sulfate ion
,

. .

. .

.

.

65-Core-14 .

,

States the importance df operational definitions
.,,,

052Core-15
.

--_,
Indicates the meaning of different symbols in a chemical formula

, _ i
.

.../ ,

OS-Core-18 Names the foipe.holding_matter together
.

.

, '

,
.

.

'05-Core-17

_ 4 )
i

.

4 1

Predicts ion combinations .
.

.
.

05-Cpre-18 f
,

.

States why ions attract each other .
.

.

I
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Objectivellumer -
. .

b

, . . _

Objeaive Description
'' )

05-Cór,e-19.
. .

'States the charge on the second partidle in a two-partideecompound
, _ , . .

, -1

05-Core-20 . s

t t
Selects a-reason for:labelingsrnatecials and recording ta . - . .

05-COre-21 ,

cr .. .

States whether scientists consider models to be tentative or defin" e . .

. it ,
05-Core-22 ..

,
.

RecognizeS'the basis on which scientists acceptgâtements .
.

.

o

.05-Core-23

.. . ,
States whether or not ions are models

05-Exc 9-1-1
4f

, NameS" the charge on a particle attracted to a rod of speciAtd cham -...

-.
05-Exc 10-1-1 o,

t i

States
,
how the rate of evap9ration affects crystal size

05-Exc 10-2-1 Expleins'the mass change of submerged metal strips as a current flows througrl a solution .

01-Core-24 thru 28R
.

(Student's responsibilities) .

02-Core-3R ., .
Decides whether a single test prpvides definite evidence

12-Core-6R
.

. . -

Selects examples,Of operational definitions
. .

02-Core-16R
.

z .

States why controls are used in experiments .
... .

03-Core-22R

.
. .

States whether btomrare created or destrOyed in forming solutions ,
, , .

.

. .
. .

.,
,... .

,)

. ; .
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States the purpose of a control in an experiment.
4

Tk student 'applies the concept that a control is used to determine if it is the.vari-
able .being investigated, rather than, some other variable, which is rnost related to
the results observed.

Student Action: Responding that it is necessary to use the distilled water first and
then, the copper sulfate (CuSO4) solution to show that it is the CuSO4, not the
water in the solution, that conducts electricity.

Performance Check A: You did the activity diagramed below to find out if copper
sulfate (Cu504) in .solution would 'conduct electricity: First you did the activity,
using distilled water. Then you were asked to put Cu5O4 into the water. Why
couldn't you have skipped the step using only distilled water and pur a Cu504 so-
lution into the beaker in the first place?

Distilled water

. .
. .

Remediatam: (1) 'The student who- missed this check may have had trouble with
the same idea in Chapter 4, page 47.. Have hirii repeat the Checkup. If necessary',
suggest that he do or repeat Excursion 4=1. (2) A student may suggest that die
reason for placing the electrodes into the water is to remove impurities, which would
be a good procedure.. If so, ask,hitn the quest* again, telling him that the electrodes
are clean. -,a) Review Se '-Evaluation 6-12 and #s ansWer as a situation analogous
to the Lne presented in t :question.,

iiii .

Names a sample not treafed by the experhnerital variable...,

The student classifies as a control a sample whioh .is 'treated in the same way as the
experimental sample except for the variable being tested.

Student Action: Selecting the term 'eontr61.
A: CI
B: a
d: c.

4

: .11. ;
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Performance Check A: In an activity, you Were asked 4o find out if coRperisulfate

(CuSO4) in a solution would conduct electricity. First you tested pure distilled
water, as shown below: Then yotr were asked- to test a solution of CuSO4 and
water. Which term below is used to describe somethin that is used in the way the
distilled water waVused in that.iictivity?

a. Reactant-
b." Produ0 To charger
c. Element

.d. Control

41".4d101>kt
Immo water

Remediation: ) this situation i*S slightly different from the examples of controls
presented before. In the previous case,the controls were run in parallel with the
experimental variable. Here the 'control comes before the experimental variable is
manipulated. If that is not the diffieulty, refer the student to the examples on page
47 and to_lxcursion 4-1, (2) Review page 80 and the student's response to Self-
Evaluation 6-12. Ask him whether heating the plain charcoal would still have been

a control situation if it haci been done prior to heating the charcoal and yellow pow-

der.

States how reversing battery connections affects ion flow.

The student applies the concept that iopS of a given charge move toward an electrode

which is oppositely charged.

Student Action: Responding that reversing the chargedf ON. rods (electrodes) in

an ionic.solution reverses the direction of ion flow.

P,erfarmrde Check A: Jerry hooked up his apparatus as shown below. Rod A was

positive and attracted chloride. ions. Rod B was negative and attracted zinc ions.
Jerry was called out of the room, so he disconnected the,rods. When lieseconneeted

the rods, he mixed up the leads, and B beeame_positiv and A negatise. Flow would

othis affect the ion flow in the solution? c

4 To charger

Solution of zinc ions

and chloride ions

It

"0.
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Remediation: (1) If the student missed this check, itibcould be a clue that he is not
doing the activities. ,This check follows exactly the procedure of Activity 9-5. (2)
It may be that the student does not understand that the charger causes electricity
to flow in one direction or the other but not both at the same.time.. The flow of
electricity through this ciicuit should be explained tp him.

Explai4the lack of movement Of ions toward ectrodes in a solution.

The student applies the concept that ions in solution move towards an, electrode
if, and only if, the rod is charged (is part of an electrical circuit).

1.

Student Action: Responding negativety_and that there would be no motion because
the electrodes were uncharged (not connected).

_Performance Check A: Bill put -two carbon r'ods into a copper sulfate (CuSO4) so-
lution, exactly as shown below. He wanted the copper (Cu) ions to move to caton
rod A. tie left the equipment in place overnight so that the copper ions would have
time to move.

I. When Bill comes to school in the morning, will the copper ibns have
moved to carbon rod A? .

2. Explain your-answer.

Solution of positive Cu ions

. and newly') SO4 ions'

Remediation: ( 1) This is an application of the idea- developed in Activities 9-9, 9-1.0,
and 9-1 1.. When the carbon rod was not connected to the -circuft, no copper was
deposited on it. (2) Ask the student to review these activities and answesArtstion
9-18. (3) Check Self-EValuation 9-4 and...the response.

Recognizes a..reason that rubbed objects attract each other.

The student applies 'the principle that some objects can be given opposite:charges
by rubbing them togetOr.

Student Action: Selecting the stateni,ent to*the effect that oppOsite charges are
produced by tubbing the Objects together.

c

B: a
C: b



Performance Check A: Select the phrase which bes,t completes the following story.
A Kleenex tissue is not attracted to a plastic comb. They are rubbed together. After
the rubbing, the tissue is atiracted to the comb. The rubbing

a. produced the same charge on.both objects.
b. removed the charges so they WOuld attract eac.h other.
c. caused.the objects to be oppositely charged..
d. either a or b.

Remediation: ( I ) This iN a tricky check, as this concspt is not flatly stated in. the
toixt so far. Ask the stu'dent why* the woolen cloth or the tissue paper used in Activ-/
ities 9-17 and 9-I8-are to be placed some distance away from the strips. Suggest that
he try it. (2) The adept student should be able10 get this idea-if he thinks about it.
Where did the rubbed .off charges go? . (3) A similar activity is described later *on
pages 167 and 168 and shown in Figure 11-4, so don't unnecessarity`viste time on
remediation at this point.

1.

Names the particles in a solution which allow the flow of eleNcity.

The student applies the concept that electricity will flow through a solution only
&ions are prese,nt in the solution.

Student Action: Responding that ions are present in the solution because electrcc-
ity is flowing and with the notion of the concept.

Performance Check A: In th.e diagram,.the equipment is operating properly. The
motor lifts the sinkers. .

1. What kind of particles does this tell you are in the solution?
2. Explain your answer.

Remediation :
a light bulb is
particles why
water did. not.

Battery charging apparatus

Sinkers

( 1) Review the similar situation in Activities 9-3 through 9-5, in which
used in place of the motor, (2) Ask the student toexplain in terms of
the copper sulfate solution would conduct. electricity, *whereas the
(3) Review page 137. (4) Review Self-EvaluatiOn 10-6:

I.

SW
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Names the two types of electrical charge.

The student recalls positive and negative as the two types of electrical charges.

Student Action: Stating the terms positive and negative
.

Performance Check A: There are two types of elefqtrical Charge. What are they?

Remediation: This is stated in the paragraph abO;e igyre 9-1 on page 142 and in *
the summary on. page 143.

OC 5r
States the reaction of lace end opposite charges to other.

Thc student reces the rule that 'oppoMtely chargekl objects attract and objeCts with
like charges repel each other.

Student Action: Respondiqg that oppositely charged objects attract and objects
with like charges repel each other.

Performance Check A: State the rule which tells what would occur when objects
with like charges or objects with op o5ite charges are brought near each other.

Remediation: (1) This statement oco1irs in the paragraph below Figure 9-1 orrpage
142, but the -recall should also come from the activities with the viryl and acetate
strips. (2) See Self-Evaluations 10-3 and 104, which involve appl cations of this
principle.

05
Core
9

States-the rule which explains the charges on repelling-objects.

The student applies the principle that-Objects with like charges repel.

Student Action: Naming the .charge the object and stating the notio.n of the rule _
that objects with like.charges repel each hc.

A: Positive. (+)
-B:. Positiye (+)
C: 'Negative (-)

Perfamancetheck A: The sirips of aluminum foil n the diagram, below are-repelliAg
each other. Foil strip 2 has a positive charie. .

I. What is the charge on foil strip 1?
2. On what rule did.you base your answer?

P.,



I
Remediation: (1 ),This. ride is stated in the paragraph below Figure 9-1 en page 142
and helps to explain some of the movements of the acetate and vinyl strips. (2) Have
the student repeat or review Activities'9-12 through 9-17 and, then read the perform- . .

ance check to.him substituting, vinyl Qr acetate strips for Objects 1 and 2.

Names 'the charge on an object attracted by another object whose charge is known.
$

The student applies the rule that two oppositely charged objects attract each other.

,Student Action: Naming the unknown charge* as opposite to the known ,charge.
A: " Negative (-) .

B: Negative (-)
C: Positive (+)

Performance Check A: Rectangles I and 2 in the diagrant are strips of aluminum
foil which attract each other. Strip 2 has a pOsitive charge. What is the charge on
strip 1?

Remediation: (1) This is an application of the statement in the paragraph 'below
Figure 9-1 on page 142. The student should be able to take the information given-on
page 142 and apply it to this activity. (2) Activities 9-12 through 9-17 have several
examples of unlike charges attracting each other. (3) Have the student answer ques-
tion 9-27 in terms of positive artd negative charges.

Outlines a procedure to test the relationship of charges on two objects.

The student applies the rule that unlike charges attract each-other and like charges
repel each other.

Student Action: Responding that to determine whether the charge-on two objects
is the same. or different, either the two objects should be put near each other to See

...if they attraCt or 'repel, or the two objects should behrought near a single charged

object to see if they 'react the same or differently.
.

Performance Check A: A red and a blue balloon are each given a charge. How could
you find out if they have thesame or different kinds Oftlikrges?.

4
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1emediation: (1 ) Ask the student if the charges On the vinyl ,strips in Activities93

-16 and 9-17 are alike. If the'answer is yes, question What happened. (2) Then
transfer this information to the pgrformance check.

051"re
Student Action: e

States the rule of the attraction or repulsion of charged objects.

The student applies the concept that opposite charges attract.

Stating that the ions will move toward th electrode of opposite
chatge becaiese opposite charges atttact.

1.2
. B: Away frovi
A: Toward

C: Toward
i

Performance Cheek A Sue made A solution which contained positive ,iron ions.
1.4 she put a positiVely charged rod and a negatively charged rod into the
solution, would the iron ions move toward or away from the negatively
charged rod?
2. Why?

-
Remediation:

.
(1) The concept is stated in cities 2 and 5 on page 141 Applying the

concept, however, is a different mental operation from recalling it. (2) A similar
operation was done in Activity -5, and a similar situation is desc d graphically in
Figure 10-5:

05
Cor
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States and performs a test for the presence of the sulfate ion.

The student applies the rule that the presence of the sulfate con ($04) is shown by a
cloudy white solid which forms when barium chloride (BaC12)is added,to a solutiOn
in which it is present.

Regular Supplies:
sodiim stilfate (Na2504) solution ( LM)
6 boitfe; .
3 test tubes

Special Preparations: Put. a solntion of 1M sodium sulfate (Na2SO4) in bottlesi
and 4. Fill bottles 2, 3, 5, and ,6 with water. Put 4l the bottles in a box labeled.
05-Core-13.

Student Action: Adding barium.,chloride (BaC12) solution to,the solutions and re-
potting the presehee"oCthe sulfate,:ion in ,those solutions in which a white solid

.

forms. .

.A:
B: Botti 4
C: Botti 4

1 7

t.
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Performance-think A: Get bottles 1, 2,nd 3 fr. box 05-Core-13. Also get three
test tubts. In separate test tu6es, put abs ml of each solution. Decide what you
need to do to find out if the sulfate ion is present in any of these solutions Check
your plan with your teacher. If itis all right to go on, get what you need .andJ test the
solutions. Record thb. bottle number of any Solution which contains sulfite ions.

i
Remediation: (1) The paragraph alive qOW. 10-11 on page'149 is a good refer-
ence for the student. (2) Have t student ;check the operational definition for
sulfate that he wrote in questio 10-11. (3) Reyiew his response to Self-EValuation
10-1.

States the importance'of operational definitiong.

The student applieN the concept that an operational aetinition states te- way in
which we can determine the presence or absence of a substanCe:

Studenrction: Resp4dini to the effect of the concept above.

Performance Check A: You operationally defined the sulfate ion. What do such
operational definitions of substances tell you?

.
Remediation: (1 ) Refer the student to page 31 where operational definitions as used
in a chemical context are discussed thoroughly. (2) The student may include intis
answer that an operational definition of a substance involves the notion of, "How
much," as well as the notion *of detection. If so, accept his response, but have him
review pages 31 and-I49.

ore
14 P

Indicates, the meaning of differentsksymbols in a chemical formula.
f

The student applies the convention that each different symbol in a formula indicates
a different element. -

Student Action: Res ondin :negatiVely. and ,stating the number of elements indi-
cated by the form a.

A: No, 2..2
B: 1. No, 2. 2
C: 1: NO, 2. 2 ,

i)erformance Check A: You have worked with negatively charged sulfate (SO4) ions.
1. IS ihe-SO4 ion composed of just 8ne element?
2. If so, what is it? If not, how many eleme4ts Are there in the ion?

Remedjation: Have,the student review. Table 5-1 on page 60 and questiOn 5-1.
(2) If the sadent respondS, with mire-than two elements, he 'may be counting+the,
numbeeof atoms represented by the fOrmula, which, is four in Br, and C and 5 in A.
(3) YoU may illustrate the idea, usinga long bolt (sulfur) and four nuts (oxygen)s, ..:

05
ore
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Names the force holding matter together.

The student applies the concept that matter is held-together by electrical force.

Student Action: Stating that the atoms in the given compounds are held together by
electricarforce (attractidn).,

Performance Chrk 41: Salt (NaC1) and potassium iodide (KI) are compounds.
According to thi model you are developing, what force holds the atoms in each of
these compounds together*?

Rpmediation: (1) This is stated in the paragraph be16W Figure'10-5 on page 155. It
it Hee mejto concept being developed throughout Chapters 9 and 10. (2) The critical
activities are 10-5 through 10-9 and the associated questions. . (3) Have the student
read pages 154 and 155. If absolutely necessary, have him review or even repeat
Activities 10-5 through 10-9. (4) See Self-Evaluation 10-5.

Predicts ion combinations.

The student applies the concept that opposite charges attract and like charges repel.

Student Action: Predicting cornbinations of only positive and negative ions. The
order of the ions in a combination is irrelevant here.. The + and signs may or may
not be shown.

Possibilities (only three are necessary for an answer)

A: NaC1, NaBr, NaNO3, AgC1, AgNO3, AgBr, KNO3, KBr, KC1
B: LiC1, Lil3r, LiNO3, NaCI, NaBr, NaNO3, HC1,.HBr,11-1NO3
C: NaBr, NaC1, NaF, AgBr, Agel, AgF, LiBt, LiC1, LiF

PerforMance Check A: Kevin found that the ions below had the charge's shown. The
plus sign repre'sents a positive charge, the minus sign a negative charge.

Ag+,- a-, BC, Na+, 'le, NO-3

Based on your experience, predict three pairs of 'two ions each that could combine to
form compounds.

Remediation: (1) Some students May already be able to Pnake this application, but
the question js going beyond the data., The notion that particles with unlike charges, ;.
areheld together iS summarized on page .154 afid predictions Of recombination can
be InferreWfrom this: (2)' If g student has not graspeol this idea, it is very, likely that
be will.understand.it after doing the.adivities of Chapter.10 which suggest a. model
for recombinations. ..(3)' Another-source of difficulty may be a failure to understand
the words ion and compound, (4.) Review his answers t o. Self-EValuations 9-3 and
10-8.

'
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, States wliy ions attract each other.

The student applies the concept that only unlike charges'attract.

Student Action: Sele?tinionly those ion pairs with unlike charges and stating that
only unlike charges attract.

A: c, d
B: at d
C: a, b

4

Performance Check A:
1. Select any pair omairs of ions below in which the paired ions will attract
each other.

a. Cu+, Na+
b. CI, NO-3

.c. Na+, NO-3
d. cr, cu+

42. State why you chose as you did.

KEY

+
,

Positive
ion

- Negative
ion

Remediation: (1) This idea is an extension.of the idea that unlike charges attract,
presented on page *154. (2) The student's problem may just be that the concept is
being applied to a new situation. lei these checks the oppositely charged objects are
not particles and rods, as in the text so far, but are two particles. If the student is
not able to make this transfer, have him move into Chapter 11, where this idea is
developed further.

05
ore
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States the charge on the second particle in a two.43article compound.

The student applies the concept that oppositely charged particles of matter attract
each other. .

;
;

Student Action: Naming the charge oppo `ite to the charge stated for the other ion'
in the compound and stating the fact t at oppositely charged particles of matter
attract each other. j .

Performance Check A: Gary did some '.ctivities with a solid, Yellow compound. He ,
found that it contained calcium iops, Which have. a positive charge. 'Me found that
the only other thing the coMpound-containeAwas.,phroinate particles.

I. Name the kind of charge'onithe.Chromte particles.
2. Eiplain why you predicted the charge you did.

Remediation: (1) Don';, remediate a; this time. Have the student begin ChaPter 1 1,
'Where this idea is expanded. (2) Reevaluate this objective after the next unit..

Selects a rea n foi labeling materials and recording data. I

/--

.The'stud t dassifies labeling matetials and recording obServations as helpful investi-
,,

gativp piot, dures.

.

h4:
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Student Action: ielstirs the entry which states that these practices are helpful pro-
cedures of investigation.

A: b j.
B: c
,C: d.

Performahce Check A: In this course you have been asked many times to label test
tubes, ,vials, beakers, and*other materials. You have also" been told, to write down
your observations immediately. The major reason for doing these things is 'that

a. students tend to forget.
b. it's helpful procedure when investigating.
c. then you, cannot make any mistakes.
d. this is. science,. An historian would not be so careful.

Remediation: (1) This idea is not expressly stated but is implied throughout the
course. (2) Ask the student to get three vinyl strips, and call them A, B, and C.
Shuffle them rapidly. Ask him which is strip A. Could a scientist identify strip A
any better thap. he?, (3.) Ask him to tell you how many milliliters of.solid formed
when he mixed 5 milliliters of K Special and 5 ml Pb Special? Tell hub to
check Vage:95: Table 7-5. (4) If the student selected the option involving the histor-

ian, discuss the need of researchers in all disciplines to keep good notes tO keep track
of who did what, where, and.when.

05 States whether scientists consider modelg to be tentative or definite.

The student. applies the concept that scientists consider their models and the ex-
planations based on them to be tentative.

Student Action: Selecting the statement about the 4uotation which is written, in"
tentative terms and which includes the notion that scientists consider models and
their implications to be tentative.

A: a
B: c
C: d

Performance Check Ag. Telctbooks 1 and 2 both explain what happens when electric-
ity is pasd through a copper sulfate solution.

BoOk 1 says:
A partiCle model for matter assumes that ions of copper are very
Therefore,these matter particles could move about, and you wouidn t
see them. This model is useful and May be applied to other SUbstances
along as it i. supported by. yoUr obserVations. To apply it to.otlier

:. knbstances, you will need more data.. !ce,

Book 2A'says:

.. The tiny copper and sulfate ions move toward the 'charged 'rods.
ifhe movement of the copper and sulfate ions proves that different7
ly charged ions exist in all matter' and do move in solutions.

(
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Select the answer below which correctly tells both `whidh book a stentist would
- -probably prefer andwhy.he would prefer it.

a. Book 1, ,because it .says that experimental resultS support models; bu,t
rxperimenling-must continue:
b. Baok 2, liiecause it states facts that you prove'd in class.
c. Book 2/, because it states more facts than Book I.
d. Book,l, because it uses the word model.

A

e. Either b'ook, because they both talk about the sSme thing.

ion: (1) You may have to tell s'etidents many times during the course of
at scientists rarelSt pr9ve anything. Instead they support ideas. (2) Ex&

s a good review if you remind the student that an ion is an idea or a
varticles in solution.

Remedi
the year t
-cursion. 1-1
model for t

apf

Recognizes the basis on which scientists atcept statements..

The :student applieS the concept that scientists accept statements when they are
based on valid expetimental evidence.

Student Action: Selecting the ,statement involving an expetiment with a control,
sample.

A: d
13: c
C: b

41P lb&
PerformanceCheclfr: Assume that Dr: Lillian Braithwaite is a great scientist who
is respected and listened to by other scientists: She says that virus X cause 'brain
damage in mice. Other scientists would accept the statement if Dr. Braithwaite

a: put a statepent about this into a textbook she is writing. ,

b. got three other great scientists to -.say that they believe she is correct.
c. produced a pure'strain of virus X.
d. reported her experiments involving both some mice infected with. virus X
and some which we're not.,

Remediation: These ideas of how a scientist works are eifident throughout the core
of the program but are concentratedin Excursion 41.- Have the student 'who missed
this check revieW ExcurSion 4-1. ,c

A

States whether or not ions are models.

The student applies the concepts that ions are Models and -that 'models are useful
-ways to explain -observations. rather than tliat they are known tO be correct.

StudentAction: 1§_ekst-Li the entry implying. that Cons are models useful for ex
. . .

plaining the ior of some mattet

- S.

4.

r



,Performance Check. Af In. Chapter -10, you studied ,the. behavior of some matter
. particles. in Solutions, The s- text .discussPC a -kind or matter 'particle aalle&ran ion.

Which of the following Statements best describes ions? -,,f; , ; *-

a, Scientists have seen ions in solutions. . ,
.

r

All matterN made up of ions.
ofify the ion model can-explaN theoNervations, youimade.
The idea of an ion 1.`vg :thought up.bY'Scientists to ekplain the. behaVior

, spine matter particles. .

Remediatorr: 'Refer the student to EXcursion

s's)

Names the charge on4 particle attracted to:a rod dr*aifie charge.

;The student applies the concept that oppositely charged. objects attract each other.:..

,
Student Action: teiszoL. jidi that .the' charge. on-the ion iS opposite that of the. tod

.

,. toward which, it rnigrates.
144

A: Negative
° B: PositiVe ,

,

. C: Nbgative
'

Performance Check A: Suppose you fell into a solution and shrank. If you shrank
to th e. size of Matter particles, you could ridelggy's -Ion Express... If...you want tO..
ride to:the town of Poiitive.Rod, what 'would you be charged?

,
Remediation: Refer the student back to pages 142 and 143, wherelhe basic
ideas pre presented. (2). The ,notion .of an '"Ion Express" is introdUced in cursiotr.
9-1.

,

454

States how th e'. rate of pvaporation affects crys41 size.

The student applies the concept that the rate of crystallization affects crystal size
4 in'versefy.

,

.

Student Action aming the beaker with the smaller .crystals and,atta4 that rapid
evaporation produces smaller crystals than slower evaportation.-7"

A: Beak& B
,

B: Beakef 2
C: Beakeg B

Ferfcirmance gheck Ai -Bill-lefCbeakers A and B of the same sOlution Siitint in -dif-
ferent places in Mr. TaylOr's room. Later, Jane found the beakers. The solutions had
evaporated, leaving crystals which looked like those in the diagrams'below:

1. Which of the solutions had exaporitted faster?
2. Explain your answer.

1

123

AP*

4

,4

A O.

,



. k.

i
Beaker A Beaker B

Blue drystals pue crjfatals
I.

Remediation-:. (.1) This is an application of an interpretation 'of the data aszecorde,d" ,

in the blue chart under guestiOn' 12 on page 465. (2) A qtikk review.of these ideas is
,

gtven on page 466., I

;

v

-Explains the mass change of submerged metal strips .as a current flows. thrbgti .a
solution.

The student applies the concept that particles.Moye from oneelectrode,to ahother
.vlectricityflolAts through-the conducting solutioni1

Student Action: tating and ibiE21iri the essetkce of the folloWing tWo state-
ments: (1) some of the atoms (or ions) of metal in) the positive strip separated,and
disappeared into the 'solution. and (2). these ions (and perhaps sonie of, the ions.-:

:already in the solution) .moved to the` 'negative .strip and collected there, forihing

Whiskers.

Sample diagram for A", 13, and.C:

t

4.

,

-

; 2 4

S.
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4

s:.

. *

.Performance Check AApen your textbook io Table tots page 472. .

.:SteVe filled in the table with the following data, working with a setup like the one,-
'ShoWn 'on page 473, Oilt using silver metal strips and gilver nitrate soIution. )

.

'
' NEGATIVE STRIP POSITIVE STI3.IP

1 ,,,.N ,

. Initial pointer Position

. Final pOinterpOsition '.

Change in liosition ''

Obseivations ' y

5.3.cm . . '
6.7 cm :

doWn 1..4 cln .

silVerefystals tOrming .

5.3ism ,
..

... 4.1 cm --

,up 0.8 cm

.

.

.. .

On your answer sheet, tell how you explain the data above. Use a labeled diagram to
illustrate"yoUr answer.

Rehmtchation: (1) Check the student's answer to question I I on page 475. (2) If his ..

answer to question 1 1 is poor, review with him :questions 1 through 9, pag4 473
through 475.

,

sr

,
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Chapters 11 and 12

Excursions 111 thrtr 1-2-1(

:

;,1,'.x

Performance Check .

Summary Table

Objective Number
\ .--'-

,

Objective Description
. + : .

06-Core-1 .
-. r

Tells what is to tie done with usecf reagents

,

06-Core-2.
.

. -

Selects the type of particle in an element thatii not attracted tda charged electrode
.,

06-Core-3 .

,

Names the charge on an ion moving toward an electibde with a known charge

06-Core-4 ExPlains how rubbing proauces a charge in neutral Objects
.

, ,

06-Qore-5 . States the relationship of charges on objects which have been rubbed together

06-Core-6
.

,4.-

Selects a description of the charges on positively and negatively charged objects .

c..

06-Core-7

, -
,

Explains how neutral objects become charged when rubbed together .

.
..156-Core-8

.

.. Selects a description of die charges on a neutral object
,

'06Core-9 ,

,____. .

Recognizes types of charges that neutral objects are attracted to
,

'06-Core-10 Explains the actions of a neutral and a char6ed object which are Vought together
' .

06-Core-11
.

4. . / .. _ ,

Defines operationally neutrally charged particle of a powder 1.
.

06-COte-12

t-4 ..

Selects the properties used to identify substances as being made of ions, identical atoms,..,,
1,

_ or identical molecules , '

'06-COre-13-

.

. Selects possible breakdown products of large moleculei
, i ,

06-Core-14

. )
Relates *the a(tracticin of a substance to a charged object to whether the substance ii.,,ionic

or molectilar - . '
.., ..

,

06-Core-15

.

States andexplains what holds the neutral atoms fo a neutral molecure together

'06,.Core-16 States the term for substances composed ,,o,f several elemente- . .<

i..
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.
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Objective Number Objective Description
,

.

. .

, .

06-Core-17

, , . ,

Recognizes,a description of an ion

06-Core-18

, .

Selects,correct descriptions tif the charge properties of molecules .

.

06-Core-19

.. .

Selects an assumption of the atomic model of matter
.

,

06-Core-20 4-- `;

.

Redognizes the continuous development of scientific models . ..

06-Core-21 _

. . ,

Indicates what it means for scientists to accept a model .

.
.

05-Core-22. 'Selects`the reason scientists accept a model
.

.

,

00-Core-23 Selects from a list particles having electrical charge
.

, ..
.

.,

06-Qdre-24

.
.

Recognizestertain properties as characteristic of atoms or of ions
S

06-Core-25 - DecideS whether matter is ionic ormolecular on the basis of itareactiOn to charges

. .

06-Exc 11-1-1 '
,

.

.

States whethpr or not water is an element and why

06-Ext 11-2-1 Judges the validity of a conclusion about a charge, based on attraction to a single charged

I.
-

..

Strip .

.
.

06-Exc 11"-3-1 Selects a graph whose slope agreei with ;he data

06-Exc 12-1-1 -.- Selects the sketch showing the atoms combined according td their specifi conibining

. power ,

- ,.,.
.

e

06-Exc'124-2

.

gram an isomer from a given structural formula
.,

06-Exc 12-1-3

, ,
.

Recognizes the relationship between structural isoMers and propprties 4

.

01-Core-24 thru.28R
,.

(Student's responsibilitiet), -
-

.- .
,.. : ,,,

.
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Objective Number
X

Objective Descriptioa - ,, .

. . .

.

03-Core-2R
P

States the,terst for substance,g made up--of a single:kind-Of atom '
..

-1.4:-

,

,

: .

04-Core-10R .Recognizes the makeup 'of compo n a.- ,'.. .

v. , i

'04-Cgre-14R " ,. RecogniZes the,limitations of model acceptance -1, . ,,:.: ,

9

05-CoN-i it.

.

States the purpose.of a control in an experiment
, , ,

, ; ---
.

,
.

05-Core-14R. ,

States the importance Of operational definitions
.

.

,

,

..,

05-Core-169 . , Names the force hol44 mattertogether; I it,

..

05'-Core-21R

.'

Statei whether scientists consider models to be tentative,or definite
,

.1

05-Core-23R

.-
,-.

States whether or nbt ions are models ..... .

_._ .

.

, .._

.

,. ,
,

.
.
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I.

.

Tells what is to be done with used reagents.,
: ,

The studentapplies.,the rule for handling an excess. of reagents taken front stock

bottles.
r

"1 r , A

Student Abtion: Stating that Unused reagents are neverp'ut back into the reagent

bottles because ihey might be contaminated,or be put into/he wrong bottle, thereb:y.

contaminating it.

Performance Check A: In Chap;ler 1 leyou putsom4 S'Odium chloride solution into a

beaker. You then tested it to see if it Condueted electricity: When you finished, you

put the solution into the "used".jar. Why didn't you just put:the -solution, back info

the jart,ii bane from, since-you didn't add any Other chemicals to it?

Ramediatioh: ( l'Y'Ask the student if lit equipritent is absplidely clean = no.water

spdtS On.glassware, neVer any chemieat powder .on desk tops, and so forth.' (2) Ask

a strieg- "what Cr questions aimed at pOssible contamination.' .

Selects the type of particle in-an element that is- not attracted to a charged electrode.,
,

The student ilas-sifies asatoms the,particles of anelement in a solution which. are not

,attracted to eithefeleettode.

:.

Student Action: Selecting the term atoing.
A: -
B:
C: b

, . .-.-

..PerforManCe Check A: Mike had a solution %.yllich contained particles of aiVeleinent...

He put a positively and a negatively charged theinto the solution. 'The partic/6 sof

the elettent were not attracte0 to either of the. rods. Which of thp following kinds

of particles of the element are in--the solution?
.....

.

a. Atoms ..
.. .,.

. onsb t -
. . ..,...

., c-: Elther a or 6 - .,

d. None of the abo.ye,

Remediation: ( 1) If the student chose "ions," ask him to review Figure 11-2-on page

160 and the paragraph at the top of page 161. Then .ask him to explain his answer.

(2) Review page 59 to establish -the relationship ;between elements and. atoms. ,(3)

Review page 188, point 7. If the student marked none of these, etnphasize the par-
.

ticleness of all matter.

Names the charge (Man ion Moving toward an electrode with a knIwn charge.

The student applies the concept that .an ion moves' towards an electrode whose

charge Is.opposite to that of the charge on'the.ion.:



tt,

1/44

Student Action: Stalit_gri the charge of the ion.
A: Positive
B: Positive ir
C: Negative

,

,Performance Check A: Larry put two carbon TQC43 which Were cOnnected a,,
battery charger, int9 a solution of nickel nitrate.'the nidcel ions Moved. toward the
rod with the negative,chatge. What was the charge on the nickel ions?

Remediation: (1) Review the student's answers to question 10-1 and then extrapo-
- late tb, ions and. rods. (2) Review Figure 11-1 and The paragraphs below it on page

'Explains how rubbing produces a charge in neutral objects.
..

The student ,applies . the concept of how neutral objects become charged wheh
'rubbed.

,StUdent Action: Responding that neutral objects can either gain or lose charges-
(negative) when rubbed, thus prodireing a charge on the rubbed objects,.

,

Performance Check ACJack wiped his uncharged shoe on an uneharged woOl rug.
His shoe add the tug became charged. Explain what happens to cause the two neu-
tral objects to beCome charged by being rubbjd together.'

tr.

Remediation: Rei,iew the panigraphs arthe -bottom of page 6 and..on pages 1.67
and 168.

'States threlationship of,charges On objects which have.been iubbed together.

The student applies , the rUles that if charge's' are produced on objects Which are...- ... -. ..
tubbed together, the charges are opposite .to each other and-that like charges repel

. ...,, .and unlikeeharges attract.

Student Action: Responding that the two objects. will -attract edch other because-
rubbing the -two objects together produces opposite glarges on them which causes
them to attract each other. s

Performance Check A: Jan Charged a rubber rod by rubbing it with a eieoe.of.tissue
paper. She.then brought the rubber rod close io the tissue paper.

I. Will the rod and the paper attract Or repel eaCh other?
2. Why?

Remediation: (1) Have the student bring a piece of acetate strip and a tissue together
alid bring them near to each other again. Ask if they are charged 1ike or differently
after rubbing. (2) Review the bottom half of page 166 through. the top halt' of Page
168.

133
I .1
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se'

.Selects.a d,escription of the charges,onlVsitiyely and negatively, charged .objects...,
\ .4.--

The student classifieSlhe,distribution of. Charges on charged objects:.
, `- ....

.i.Student'ACtion: -Selectjng the;:clescliiitiOn t6 Indicates the notion-that positively.. .

-andnegatIvelyc tgotobjechavran excess4if posit* and negative charges--respec-.

,' tiyely.

rt

A: Case L c
CaSe 2. b ,

B: Cas6 1. d
kase 2: a

C: 'Case 1: b-
Case 2. d

4.

,- i.
:,. ' , ;it., - . ,.

, .. : .

-:Perfornlancetheck A: -Write the letter of the .best answer in each.of the -following,: ..

-

2

cases. ' . ..

cCase 1. ,te a, plaStic comb has a positive. charge, it ha§
a. asniany.negative as positive charges:-

, -b. fewer positive charges than egative charges.
c: fewet negative charges than pOsitive.chatges..
d. jiist positive, chatges.

Case 2. lf'a rubber comb has.a negative charge, it has
a. fewer'negative charges than positive charges.
b. quire...negative charges than positive charges.
c. juSt`11440.ye charges,

mahy positive charges as negatiVec arges.
.

Remediation: (1) Review pages 166 throtkh 168; with )articular attention to page

168. 2) Check the -student's respalSes to Silf-Evaluations 11-3 and j1-4.

.E'xplains how neutral objects become
.

The stude applies the Concepts of
rubbed toget er.

charged when rubbed together.

how neutral objects become'charge,by being
.

Student.Actionz Revonding" with the'nOtion that- neutral objects have equal., pum-

bets pt posi tyie a negative charges aad that when they are rubbed together; they

.;- become opPositely arged because'negative charges areremoved from the surface
one, leaVing -that obje st positive, .ankadhere to thp surface of the other, mitking it
negative..

Performance Check A: Jack
a neutral piece of rabbit's fu
how. opposite charges were-pro
*eh Aeutrally charged. .

: .

. .

oticed -that. When he rubbed. a netttral rubbet rod and
together,- they became oppositely charged: Explain

ced by rubbing two objects together. which had

a

Rernediatiom .(1) Review pages 167- d 168. .(g) Check the student's' ansWer to
. .

Self-Evaluation 11-7. .. i
... '!

:"
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.

.

Selects,a, description'or the chairges.on kneutral objedt.
s

The student _classifies the ratio of positive arid negative charges on neutral objects.

1

Sttident Action: Selecting the statemen ti.the effect that neutral objects have an
equalsnuMber of posifi, and negative cliage-s...,

. A: d
.

a
C: 411 .*..

..1.-PerfOrmance Check A. Record the letter of .the Phrase beloW 'Which Correctly coni:. .

1*tes thesentence. A neutral object.has
I :A a. no Positive or negative charge§.

b fewer negative than positive charges.
c. more negative'thap positiye chatges.'
d. equal numbers of POsitive and negative.charges.

1

Remediation: (1). Review the paragraph at- the top 'of. page 169- and discuss the
'charges rn thu. neutral objects. in 'Figure -11:4':, (2) Also discuss:hOw the neutral .and .,

.tcharged objects 'differ and hoW,...they am alike. (3) To'-summarize, ask the student
_

s
.how An object .can be neutral and yet contain . charges. (4i Oheck :the 'Student's
s.responSe to Self:Evaluation:11,6. '

a. >

' :.RecognizestyPeS.cof charges that neUttal;.objects are.attra /cted to. ..-.

- : The StUdent applies the cOncePt that 4 .neutral -objeci is:attracted to..objets. with_ . ., ,..,--,--- ..either a positive or ii.negaWe. charge. i. ..:
. s \

,

. . ",.;; ,: , .. , ,
, tudent. Action: Stating thaithe chare,'On.pbje&t:)( iinei..gra14. i',,. ...

- Perforinance Check A: Donna h6ng a Ping-P\ong ball from a piece of string:. She
'found' that tWo rods, oti a poSitively chargedrubber rod and the other,a negafively.
charged glasS'rOd, attracted the bat. Whiitwas-the chiirge onthe

. ..,
.-1,.. .

.. ,
Jiemediation: Review the material after Figure 11-9 on page 101; and review ail of

.: .. page 172.
: ,

Explains- the. actions of a. neutral a-nd a charged,object. which ,are brought together..
..

The stuctent generates an., explanation fot the actions of. chatged and a neutral
object whih..are-brought into contact 'withcach other.,

r
:Student ActiOn:.,'RespOrilding to the effect that theneutral object ha/equal:nuMbers
Of positive-or negative .charges and at first the charged objett attracts..the opposite
chargeS on The neutral ohject; thiis, 'one side of each object is attracted to the.other

,

:object and_when theY come fOgether, the exceSs tAtarge of the.ceharged ob.j0t is
'split With the 'neutral '. object; the, neutral 'objeet becOmes *Arty -cbarge_Caftei
.Which they have liJfe ehargaand repel each othet. .:

,

"1"7-.4, I 35.

t
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A

,

) .

Perfigmance Check A. bin had two PingTong balls. He knew that ba11,.,A was
neutrally'charged and ball Bhad a negative charge. When he found that_ballS'A and

B attraCted each other, he allowed them tO touch. After a few seconds, the.balls be-

gan to repel each other arid co.ntinue&Jo repel. E4plain why they first ittracted,and
- then repelled each other.

-Remediation: ( ) Review 'page 171° through.page 173. (2) Check the stUdenes re=

sponse to Self-Evaluation.:11-8.

'Defines operationally neutrally charged particle of a powder.

The stutlent generates the operational 'definition of neutrally charged partkle of a
powder. ,

5 I .

'

Student Action: Stating 'that a neutrally charged particle of g powderis a parade
which:is attracted both to positively and to hegatively charged objects. 'The definition
that'a, neutrOly 'charged Crystal has the same number of positive and negatiVe charges

is unacceptable because it is not an operational definition..

.

Performancetheck A:' dive an operational definition for neutrally cfiarged.purlicle
elf a powder.:::'

.

.

.iletpediation: (.1) Review the concept of defining operationally as an:swerinkhow
you can tell if ifou have some.: (2) Have the student review pageS 171 thrOugh 173:

and then answer the question again. :(3) Ask him' if. his- answer fits only a neutral
object. Would grrobject With a charge react differently?

0. . S.

a..

I J .

Selects the properties used to identify,- substances as being made.,,Of !Igo; ,identical.

atoms, or,identical molecules. ;-

,

4

The stddent classifies the prOperties by Which he can determine 'whether a.sub,stande

i:s magle of ions, ide,riticg atoms, ot identieal moleCules. ..

Student Action: Selectiu the items which refer to the property 'of the' elettriegl

conductivi4f of a solution of .the substance 'and to the prbperty thaf the substance

can be broken down knto,twO or more simpler ,substances,
c, e,,

C: c

-Performance Cheek A: Suppose fotlexitat given a pitik sOlid arid-asked, to determine

-if the solid was.,made,of ions, of one kind of.atom, or of one kind of molecule.: Se-

',..lect any 'of the following which you would need to knovi to..0efitify the kind of .. -.

vartikelef in the solid. .
.

.
,

.
a. The- amount of the solid which will dissolve in water
b. The size 'and shape of the sOlid
c.,. Ira solutiOn oi* the solid will conduct electricity ...' 1

r ,1 .

&At its -powder is attracted to ,li negatively charged vinyl soip
..

e. If the solid cambe broken' dpwn, into two or more:shripler substances
,

.,

2 1:,

it



Remediation: k the student to exp ain hOw the answers he chose would help
him differentiate among,atonis, ions? an inolcitles. (2) Review page 160 to estab-
lish the oper ional definition for ions. (3) Review pages 176 thrOugh the top 0.0

. 174; particular y questiom 12-7 and itslollow-up paragtaph.

le breakdown productsvf large molecules. ,-

.
pOstible breakdown products of a large molecule. .

f

, Student Action: Seleciing the option which indicates that all.the entries are correct.
*A, B, and C:- V

14

Performance ChecistA:- Dr. Lee foUnd a procedure forbreaking down large starch
molecules into smaller units. Which of the following is a poSsible product of such a
breakdown?

.

a. Smaller molecules
b. Atoms
c. Elements

44, d. Ottier compounds (combinations of,different atoms)
e. All of these

Remediation: (1) Review pages 176,through tkie top of 178-to establish the notion
Of the breakdown'of molecules into atoms. (2) Review pages 182 through 184 to
establish the notion of molecular breakdown intto molecules. (3) Review the con-

.- Cepts of elements; matter .made up of just one kind of -atomon page 59, and of
compounds, matter made of Molecules, on ,page 183 including the diagrams. (4) The
student may not have made the connection that molecides, which are combinations
of several different atoms, are compotinds. If not, review pages 183 and point' 6 on
page 188. (5) Check the student's respgpse to Self-Evaluations 12-.1 and 112.. ,

ore
13

Ay

Relates the attraction oN substance tO a charged object to whether the substance is
ionic or molecular.

The.student applies the concept that the attraction of the particles of a substance to
chajged Objects is irrelevant to whether that substance is ionic or.molecular.,

Student Action: Responding that he disagrees with the coxlusion that a substance
is made up of ions becaus inSpoWder form it is attracied tO. a charged object because
the attraction. of 4he particles of a substance, to charged objects is irrelevant to its

' being.i6nic or molecular.

PerfOrmrce.Check Al Bob found that baking soda, a powder, is attracted to bothsa
positively chargea 'acetate strip and a negatively charged vinyl strip. He -therefore
concluded that baking powder must be made tip of molecules, not ions.

q,
. I. Do yon agree or disagree?

-2. Explain yolk answer.

137 .

ov

t,

ore
14
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A

4

;

r.,

Remediation: (1`) Review' Activities 11-3 through .11-5 fit) establish that sucrose and' ,*
copper sulfate (CuSO4) are both attracted to the charged strip. (2) Pages 184 and
186 es6blish sucrose as a, molecular substance Ond,the paragraphs before and after
figure 'establish CuSO4 as an ionic substaricel. (3) Check the student's-reSpons&
(o Sell-Evaluation 11.2,, (4) Have,him do an,alternate, check.

15

5.

States-and.;,explainik-wheilbjds the.ncutral ajom, ii apeutral molecule 'together., or. .

114
The student applies 'the concepts of matter which explain how neutral atoms in a
neutral molecule are held together.

Student Action: Responding with the term electrical force and the-essence of the
concepts that all matter contains positive and negative charges and. that it is the at-
traction of these different charges which holds neutral atoms in the molecule
bogether.

Performance Check,A: Two atoms of hydrogen and an atom Of oxygen combine to
fo,rm one, molecule of water. It requires a great deal of force to searate the neutral
atoms once they have combined.

.

I. 'What force holds the neutral molecule together?
2. Explain how this force can exist in a'neutral molecule.

Remediation: (14 Review page 185 and the student's answer to question 12-21.
(2) Review his response to Self-Evaluation 11-5.

f`.

States the term for substances composed of several elements.

The student classifies ^a substance which is composed Of atoms of more than One kind
comNned in definite numbers (ratios) as a compound.

Student Action: Responding with the term compounds.

Performance Check A: Salt is a substance which is made up of atoms of chlorine
and atoms of sodium combined in definite numbers. What are such substances

.

Remediation: (1) Review 'the contents of the blue box on page 104. (2), Review

part A of Excursion 12-1. (3) Review point 6 on page 188 and ask' the student to
-review pazes 176 and 177 and to report-to you if sucrose is a compound and the
evidence fot his answer..'.

'4

!.

A 1

. /

Recognizes a description of an ion.

The stiident classifies an' atom 'which has gained orlost a negative charge, thereby
-becdming a charged particle, as an ion.

Student Action: Respondimi with the term ion.

4. s

CA.

.40 . h sa . t A 4"`e,
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Perfognance Check A: Neutral atoms qf chlorAte gain negative charges,from atoms
of sodium and become chlOrine particles with a charge. What name do scientitts',
give to such atoms with a charge?.

RemedOition: The text alludes to this definition of, a charged atom, but it is never
stated as such. (1) Have ,the student review the concept of copper as an ejement.
(See the chart on page 60.) (2) Review the concept that elements are made..up of
atoms, page 59. (3.) Review the concept that atoms are neutral. (4) Review, on page
131; the coneepts that cdpper-partiele.apms in solution are ions and, on page 145,
that ions have a charge. (5) Yrom these concepts, the student builds the*definition
of ions as-atoms with a charge.

17

ee

Selects correct descriptions of the charge properties of molecule's.

The student classifies the properties of a molecular substance.

Student Action: Selecting all the gien statements WhiCh agree with any of the .fol-
.1owing. A molecular substance

(1) contains positive and negative charges.
(2) in solution will not conduct electricity.
(3) does not contain ions.
(4) i akracted to either a positively or negatively..electrostatically charged
strip.
(5) is a neutral particle.
A: c, d, and e ect,

\ 43: b,c, and d
C: b,,c, and e

Performance Check A: Cornstarch is made tip of molecules. Record the letter of
any of the following which are true statements about cornstarch.

a. 'The substance contains no positivetOr negative charges.
b. A solution of the substance Will conduct electricity. ,

c. The substance contains both positive and negative charges.
d. The substance is attracted to a positively charged acetate strip.
e. The substance is attracted to a negatively charged vinyl strip.

Remediation: (1) Remind the student that glucose and sucrose are alo made up of
molecules. (2) Review Activities I 1-3 and pages.182'through 185.

1.

Core
18

et

Selects an assumption of the atomic. model of matter.

The student classifies four statements as either congruous or incongruous with the
atomic model.

Student Action: Selecting the statement that matter contains movable negative
charges as congruous with the atomic model.

A: c
sk

B: a
C: b

61-
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Performance Check A: Select the statement .'below which is part
model.

;.a. Matter contains no positive or negative charges,
b. There are bipiOns'of different kinds of matter atoms.
c. Matter confains movable negative charges.
d. There are no particles in gases.

of the atomic

Remediation: Have the student review his answer, referring to page 188.

Recognizes the continuous developnient of scientific models.

The student applies the. concept of the tentativeness of the mo.dels of science.

StUdent Actiori: Relear jidin with disagreement because the models of science are
under continuoUs development.and refinement and are never cOmplete.

Performance Check A: Road the folIowins _carefully/. The particle model that you
have developed is incomplete, but you have been working on it for less than a year.
YoU, are working toward the same completed model which scientists-have, already
finished-developing.

. 1. Do you agree or disagree with the statement above?
2. Why?

Remediation: Have the student read the last paragraph on page 186 and all of page
187. The model used by scientists is better developed that) is, but it is still a modpl,
and models often must bechanged to include new observations. ModelS are always-
incom plete !

21

Indicates what it means for scientists to accept a model.

The student applies the concept that accePtance of a model imples only that it ex-
plains observations made to date. . .

Student Action: Waling the entry involving the explanation of observatiod,
A: c
El: a

C: d

Performanse Check A: Suppose that 'a scientfrs accepted a particle model for
sound. This would mean that'

a. scientists had direct proof that sound eOsts as particles.
b. at least a few good scientists had actually seen sound particles with their

'be ;:
11111

own eyes.
c.. thinking about sound as' though it were madepf tiny particles explained
most of the observations made' up to that time.
d; sbund is exactly like mattef particles.
e. no other model could explain the observatiOns made up. to that time,.

4 0 0 414. '!. *5. 0 4
4,01, .'"



Remediation: (1) Review pages 404 and 105, which summarize what the students
have dohe so far with models. (2) Review the last paragraph of page 186 and all o(
page 1 87. (3) Finally, have the student select the correct answer and make an
attempt to-explain why the others are wrong.

Selects the reason scientists accept a model. 1.1

The student applies the concept that models and their constructs are accepted as
useful ways o(thinking about *phenomena.

Student Action: SelectiLl the response which implies that models and their con-
structs are accepted as useful ways of thinking about phenomena.

A: b
B: a
C: c

Performance Check A: Select the phrase which completes :the .vntence correctly.
The atom, a particle of an, element, is a model now being used to explain,. matter.
Scientists accepted the atomic model

a. when no other model could describe the reactions of matter.
b. when thinking about matter as tiny particles proved to be useful.
c. when Congress passed a law that gravity can exist only' if it is in the tiny
particles described by the model.
d. billy when gravitons were seen in experiments.

Remediation: (1) Reread the paragraph beginning at the bottom of page 186 and on
page 187. Also review the section "The Model so Far" on pages 104 and 105.
The model used by scientists is better developed than the student's model but it is
nevertheless a model, and the design of models must often be changed to include
new .obServations. .

,

Selects from a list particles having electrical chaise.

The student classifies atoms, molecules, and neutral particles as haying no charge
(equal number of positive and negative charges)and ions as having a charge.

Student Action: Selecling the term ion..
A: d
B: b
C: a

Performance Check A: If you are thinking about the concept of electrical charge,
which of the following terms dpes not belohg with the other three?

a. Atoms .

B. Molecules
c. Neutral particles
d. Ions

ftlfr..1 Pp. 44 : sitOpil0 qt ..r401.. . e-
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Remediation: in Since the studenfmay have some rational basis for choosing One
of the distractor terms, have' him explain his answer and then do step 2. (2) After
the student has reviewed point 7 on page 188, have him revise his answer add explain.
to you why he c:hanged it.

06
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Recognizes certain properties as characteristic of aioms or of ions.

The student classifies properties as characteristics of atoms, of ions, or of both.

Student Action: ,Labeling correctly four ofthe_five':-cases in accordance with the fol-
lowing:

(1) ions I can be particles with an excess of negative charges,
(2) ionsI in solution are attracted to a rod With a charge,
(3) atornsI are present in a piece of a specified element,
(4) ions1 are responsible for conducting current in a solution,.
(5) atomsI nave equal numbers of positive and negative chargeS,
(6) ions add atomsI contain positive and negative charges;'
(7) ions and atomsI can be colored, and
(8) ions1 can be particles with more positive charges than negative.
A: 1. atoms, 2. both, 3. atoms, 4. both, 5. ions
B: I. ions, 2. ions, 3. ions, 4..both, 5. atoms
C:. I. atoms, 2. both, 3. ions, 4. ions, 5. ions

I

Performance Check A: On your answer sheet, beside the number of each statement,
write the word atom for statements th0 are true of atoms. Write the work ion foi
the 'statements that are true of ions. Wriie the word b6th for statements that are
true of both atoms and ions.

They are present in a piece of copper.
2. They can be c 1ored.
3. They have an e ual number of positive and negative charges.
4. They contain p sitive and negative charges.
5. They can be parclq with more positive charges than negative.

N.,
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Remediation: Use the table below to help the student review the sectionslte miss'ed.
Tile numbers In the left column indicate the points listed in the Student. Action.

POINTS REVIEW SECTIONS

1 Pages 166, 167, and 168

. / . .

.Figure 10-5, page 155

3 Pages 59 and 137

4 Page 160
.

5 Pages 166, 167, 185, and assumption I on page 173

6 Pages 167, 168, and 185

7 Have the student look at piet.e of copper and
. the coloy of several copper compounds. See
. Table 4-1 on page 43. ,

84
Consider the. answer to question 11-19. .

ii

S.

Decides whether matter is ionic or molecular on the basis of its Yeaction to charges.

The student classifies as ionic substances which are attracted to both positively and
negatively charged strips and whose solutions conduct ele,ctricity.

Student Action: Selecting the statement which classifies the particles as ionic and
as containing equal amounts of positive and negative charges.

A: d'

B: c .

C: a

Performance check A: When lolui tested three substances, he found that their so-
lutions conducted electricity.' ''When the substances were dry and powdered, they .
'were attracted both to positively and to negatively charged actilate 'strips. Look at ;40'
the Chart of his data below. ,. :

'SUBSTANCE CbNDUCTS
ELECTRICITY

AITRACTED TO
POSITIVE CHARCE

ATTACTED TO
NEGATIVE CHARGE

Blue

Brown

rPuples

yes

yes,

yes ,

yes\ -\

yes

yes \..._ . .

yes

yes

yes

4

4,

,
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Based on these data, what can you conclude about the substances? Select the state-
ment below whith comedy describes the substances.

a. They are ionic, and each substance contains unequal amounts of positive
and negative charges. ,
b. They are molecular, and eaCh' substance contains unequal amounts Of
positive and negative charges.
c. They are molecular, ind each substance contains equal amounts of posi:
tive and negative charges.
d. They are ionit, and each substan cntains equal amounts of positive
and negative charges.

Riemediation: (1) Ask the student to explain the teid ions. If necessary, refer him
to pages 159 and 160 and ileview question 11-4. (2) sk him to explaiii molecule.
If necessary, refer him to pages 175 and 182 and SoIf-E aluation .1273. (3) To clarify
the terms ionic and molecUlar, see page 186. (4) To c rify charges, review Activi-
ties 11-3, 11-4, and 11-5 'and .pages 166 through 1.73, ith particular emphasis on
page 173.

States whether or not water is an element and why.

The student classifies a substance that can be broken dowq into two or more dif-,
ferent substances as not being an element.

Student Action: Statii,ig that water is not an element because it can be broken down
into different substances (atoms);

Performance Check A: For many years, people thought that w ter was an element.
1.- Is
2. Explain y ur answer.

Reniediation: (1) R fer the student to page 482 and the definitiOns of element and
comp?und given on i)age 104 (2) Ask him what water is if it is n4t an element, and
have him explain ht§ respopse.

Judges the va)idity of a conclusion about charge, based on attraction to a siosle
chargeti strip.

The student applies the concept that opp'ositely and neutrally charged objects are
both attracted fo a ctarged strip.

Student Action: Stating that the conclusion that the drips had- a neutral charge is
poor because objects with an opposite charge, as well as neutral charge, would _be
attracted to a charged strip.

1 4
'4

/



Performance Check A: Leroy used a.shortcut in doi9g the excasion "Strip Affects
Drip." Instead of using one vinyl ang one acetatf strip, he used only an acetate
strip. He ga`ve it a positive charge and'held it near a stream of drips. The drips were

, attracted th the charged strip. Leroy concluded that the drips were neutral.
I. Was this a good conclusion?
2. Explain your answer.

Remediation: (1) Have the student review page 172. (2) Ask him to predjpt what
would have happened if a negative particle were Used in Figures 11-10 and 11-11..
(3) Get him to verbalize that both neutral and oppositely charged matter are attracted'
to a charged rod and thai the test with a single charged rod is therefore inconilusive.
z

V

Selects a graph whose slope agrees with tile data.

The student classifies a graph as representing a given set of data.

Student,Action: Selecting the graph which shows a steep rise in brightness for small
increases in grams of salt and then a *bidden change to an almost horizo' ntal live s

the. graph which represents his data for the excursion.
A: c
Et: b
C: e

t
Performance Check A: You may look at irrObOok and notes for this question. If
in Excursion 11-3, "Electrolytes Light:' youWre to draw a graph of your data, which
of-the following graphs best represents the general shape you would find?

Graph b Giaph c Graph d

4 (-

0 :0 GS 0 GS

B:= Brightness GS = Grarnyof salt

Romediation: (1) Ask the student to state whether the bulb lit when there was no'
salt in the. water. (2) Ask him Whether the brightness increased rapidly as he added
a small amount of salt. (3) Dkl the brightness reach a point at which it stayed the
same even when more salt as added? (4)-With each of the graphs, have him explain
what he would have seen i his experiment if the graph truly .represented hkg data.

eGraph.

10 GS

4.

I.



Selects the sketch showing the atoms combined according to their specified com-
bining power.

The student applies the concTpt of the combining power of atoms,
e

Student Action: Se1.5cg*., the diagram which shows the combination Of atoms which
is in accordance withAe specified combiningpower of the atoms.

A: c
B: b . r.
C: d

Performance Check A: Suppose you hadone nitrogen atom and four chlorine:atoms.
If nitrogen .atoms have a combining power of 3 and chlorine atoms have a combining
power of 1, which of the following diagrams shows the most likely combination of
theselive atoms?,

a.

b.

d.

Key

Nitrogen atom

Chlorine atom 0

Remediation: (1) Have the student review the definition of combining power on
page 488 of the text.. (2) Check his answer to question 9 on page 489. (3) If the
student answereci-question 9 incorrectly, check his answers to questions 5 through 8
on pages 488 and 489 and help him to 'answer question 9 correctly. (4) Have him ex-
plain his correct an4er to question 9. Then have him redo the check or do an
alternate Check.

.

Exc
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Draws an isomer from a given structural 'formula.

The student applies the concept that isomers contain atoms of thern same kind and in
the same number, arranged differently, but in agreement with each atom's combin7
ing power.

Student Action: Drawing,a structural formula which shows a differen arrangement
of the atoms (not simply bending.) and ,maintains the same ,number and kinds of .

atoms as those in the given .formula with the same combining powers.
A, B, and C: Any one of the following which shows a different arrangement
from that given in the. Performance check is acceptable.

i



(For A, B, and C)

H H H H H.

I I I IH-CCCCCCH
. .--H HHHHH

(For A, B, and C)

(For A, B:and C) (For A and C) 1

H H H . H . .1111
H-C C C - C -H

, I \ I

HHH

H-C-H H-C-H
1 1

H H

HHHHH11111
H- C-C- C-C C-H

I I

H H H

H-
1

(For B)

.

c

I4-C

ti
H d 6 c

,14 II-I

H-

- H

I H

k -H
I :I
C- H

1

H

HHHHH
.

I I

H-C-C-C-C-C-H
I.HIHHH

i-I-

I I I.
1 1 I

I

C- H
.

H
,

Performance Check A: Driw a structural formula for an isomer of The 6-Carbon
molecule shown below.

H HHHH
I I I I I

H-C- C- C- C- C-H
I I I

H H H H

H - C H

Remediation: ( I ) If bending presents a problem to the student, have him do the
following analogous procedure. Take two pieces of string, each 20 cm long, and
bend one and cut the other in half. Tie the two pieces of 10 cm string at (their
middles. Then, ask the student to count the ends of each siring arrangement. Does
the bent string arrangement have different number of ends than a straight string?
How about the rearranged string? If the ends represenrplaces *here points of con-
tact pr attraction for other molecules will occur, will the bent string arrangement be
different from a straight string? Will the rearranged string be different from the bent
string? (2) Have the student review the concept of isomers from the bottom Of page
490 through page 491 of the textbook. ; (3) Check his answers to questions 15 and
16 on page 492. (4) Check his answers to questions 20 and 21 on page 493.

C.
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Recognizes the relationship between structural isomers and proporties.

The student applies the con t that molecules composed of the same number a
kinds of atoms which differ o in the arrangement Of those atoms Will havedif-\\
ferent properties:. N

Student Action: Responding affirmatively and aelaiLliin in effect that some corn-

/ pounds (isomers) have the same formula, but different properties, because their
atoms are arranged differently.

Performance Check A: Both Chris and Stephanie have white,powders. Each girl
claims that the chemical formula for her powder is C4H404.4 Test results for the
powders are below.

CHRIS'S
POWDER

STEPHANIE'S
POWDER

Melting point
°C"'

83 139

Soluble in
water

slightly very

They repeat their tests several times to check their results.
1. Is it possible that both compounds really have the same formula?
2. EXplain your answer.

A

Remediation: (1) Check the student's answers te guestions 22.and 23 on pbage'497
of the textbook. (2) Suggest that he review the first paragraph on page 498.

. *
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